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Arc Welding by the Metallic Electrode Process on a Large Oil Tank. 
The Large Circle in Upper Part Is Caused by Halation of Photograph, Due to Extreme Brilliancy of Arc. 


Modern Welding by Use of Electricity 


Principles of Electric Arc and Spot Welding — Advantages — 
Methods of Application—Recent Developments—Extent of Field 


The use of electricity as a means of welding or cut- 
ting metals, repairing cracks or breaks, recovering 
defective castings and for similar purposes, all gener- 
ally included under electric welding, has only recently 
been realized to any extent by manufacturers and 
engineers. Although comparatively simple in theory, 
the development of the use of electricity in this form 
has been slower than any other service to which this 
power has been applied. This slow growth can be 
attributed to several causes, the principal ones being 
the scarcity of skilled operators and suitable apparatus 
for performing the operation, and the lack of accurate 
information on the different methods and their appli- 
cation. 

During the last two years the scarcity and high 
cost of labor and materials have forced many firms to 
accept this method as a measure of greater conserva- 
tion or higher efficiency or both. Once in use its value 
is quickly recognized and the impetus thus lent un- 
doubtedly assures electric welding a prominent place 
in the electrical field of the future. This development 


has already resulted in many improvements in the de- 
sign of the apparatus used in this work by the different 
manufacturers and in the elimination of many other 
difficulties which were encountered in its application. 
The extent of its field, however, is by no means real- 
ized as yet and this is largely due to ignorance of its 
application and use. 


MeEtTHops oF ELEctric WELDING. 


The subject of electric welding may be roughly 
divided into two sections. These are alike inasmuch as 
they both use the heat generated by an electric cur- 
rent to bring the metal to the proper temperature for 
the work. The methods which they employ to pro- 
duce this heat and the processes which are followed 
in applying it are radically different, however. Fur- 
thermore, each has its field and limitations and these, 
although overlapping in some instances, are so clearly 
defined that the two methods do not conflict in general 
usage. One of these methods is known as the electric 
arc-welding process, the other as spot or butt welding. 
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Evectric Arc WELDING. 


The first method to be treated is the electric arc- 
welding process. In this process the intense heat pro- 
duced by an electric arc is used to bring the metal to 
a melting or fusing point. The flame thus created, 
in addition to being the hottest flame yet produced, is 
concentrated which permits of its application to any 
desired point. In modern practice this process is again 
subdivided into the carbon electrode or Benardos 
process and the metallic electrode or Slavianoff process 
which were first introduced about 30 years ago. 

Of the two common arc methods, the metallic 
electrode or Slavianoff process is more generally used, 
although both cover a common field and the use of 
either is largely determined by the individual require- 
ments. As a matter of fact modern apparatus is usu- 
ally designed for use in either process. In the metallic 
electrode process an arc is produced between the mate- 
rial to be worked, which is connected to one side of 
an electric circuit and a rod, usually of the same metal, 
connected to the other side. The heat of the arc thus 
produced melts the rod and heats the material suf- 
ficiently to unite with the particles of metal deposited 
from the rod. 

In the carbon electrode process the arc is drawn 
between the material and a carbon or graphite elec- 
trode, the metal to be deposited or filler being supplied 
from an outside source, fed into the arc and thus 
melted. Where desired, this form of arc can be used 
to cut the metal by burning it away. 

As was stated, both of these methods cover the 
same general field and the selection depends upon cer- 
tain features of the individual case to which they are 
to be applied. The metallic electrode process is gen- 


erally preferable for use where the current required 


ranges between 25 amp. and 150 amp., although as 
high as 225 amp. has been used by this process. Satis- 
factory results cannot be easily obtained with the car- 
bon electrode if the current used is below 300 amp., as 
the greater heat which it generates tends to burn the 
metal. In addition, the use of this electrode tends 
to carbonize the metal which may seriously affect its 
strength. However, where the material to be welded 
is heavy or the weld of considerable size and the 
strength of the resultant weld is not especially im- 
portant, this electrode may be used to advantage as 
it is much faster than the other. 

In the majority of present applications of both of 
these processes direct current is used at a pressure of 
between 20 and 50 volts across the arc. Alternating 
current has also been used with considerable success, 
but due to the low power-factor of the welding load 
it is not used as generally as direct current. The ad- 
vocates of this class of service in arc welding however, 
claim many vital advantages for it and as the use of 
welders is advanced no doubt it will more closely com- 
pete with direct current in the extent of its field. The 
application with either form of service is the same, 
except that more skill is required in using the latter. 

The low voltage required can be obtained by the 
insertion of resistances across any available line, but, 
as this method entails a considerable loss of power, 
special generating equipment designed to deliver the 
current at a much lower voltage than ordinary has 
been developed. This equipment for direct-current 
service usually consists of a generator equipped with 
the proper driving device, either an alternating-current 
or direct-current motor or a pulley for connecting to 
an existing mechanical power supply, the generator 
being designed to deliver a heavy current at about 60 
volts and the whole motor-generator set being pro- 
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vided with the necessary resistance and control appa- 
ratus. A number of manufacturers have recently made 
several radical changes in this apparatus with the in- 
tention of securing a much more uniform supply and 
thus stabilizing the arc. For use on alternating-cur- 
rent circuits this change in voltage is easily accom- 
plished by means of transformers. 


PREPARATIONS FOR WELDING. 


The application of electric arc welding may be 
divided into three distinct operations: preparing the 
material to be welded, striking or starting the arc, 
and manipulation of the electrode, filling material and 
the work being welded. 

The proper preparation for the work is of the 
utmost importance. Scale, grease, dirt, etc., should 
be entirely removed if the resultant weld is to be free 
from impurities. To accomplish this the work must 
be first gone over thoroughly with a rough file, rasp or 
wire brush and where necessary a light chipping may 
be made over the surface to be dealt with. It is often 
desirable to use a sand blast to accomplish this clean- 
ing and in many instances the impurities have been 
burned off with a carbon electrode arc. 

The next step is the proper shaping of the surface 
of the material for the weld. This preparation varies 
widely for individual requirements but should be given 
adequate consideration in’ every circumstance. In 
many cases preheating of the metal may be necessary 
and in these cases a temporary furnace will have to 
be provided. 

After the material is properly prepared it can be 
connected to one side of the welding circuit. In both 
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Connections of Arc-Welding Control! Panel. 


methods, but more especially in the carbon electrode 
process, the material to be welded is connected to the 
positive side of the line and the electrode to the nega- 
tive side. It is known that a much larger percentage 
of the heat of an arc is developed at the positive than 
at the negative pole and consequently this method of 
connecting is employed in order that this greater 
amount of heat may be applied where needed, namely, 
on the material being welded. In addition, experience 
has demonstrated that if the flow of current is from 
the weld to the electrode particles of unconsumed 
carbon from the electrode will not be injected into the 
weld. If these connections are reversed, a very un- 
stable arc, a spongy deposit on the weld and a very 
hard and scaly weld are apt to be the result. 

The selection of electrodes and material is the 
next step in completing the weld. There is a distinct 
type of holder designed for use with each type of elec- 
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trode. The carbon electrode holder, on account of the 
intense heat generated by this process, is much heavier 
than the metallic electrode holder. The cables con- 
necting to the holders and the work should be of suf- 
ficient size to carry the desired current without any 
appreciable loss and sufficiently flexible to permii the 
operator to move them about freely. 

In choosing the size and types of electrodes for use 
on various jobs the character of the work will ordi- 
narily be the deciding factor. The following table 
represents the size of iron or steel metallic electrodes 
for use with various current densities and the approxi- 
mate thickness of the metal to be welded: 


Diameter Maximum Thickness 
of electrode. current. of plate. 


1/16 to 3/32 in. 75 amp. % in. 
1/8 in. 125 amp. ¥% in. 


5/32 in. 155 amp. 5 in. 
3/16 in. 175 amp. above % in. 


The wire for these electrodes must be free from 
mpurities and especially the amount of carbon, man- 
ganese, phosphorus, sulphur and silicon which it con- 
(ains must be kept as small as possible. 

The filler to be used with carbon electrodes may be 
classified in the same way as metallic electrodes. The 
proper size of the carbon to be used in this work may 
be determined from the following table. 


Maximum 
current. 

amp. 

amp. 


Diameter of 
electrode. 


¥% in. 
% in. 
% in. 
1 in. 


The use of a flux in welding is advocated by many 
authorities. The theory of the functioning of the flux 
is that if carbon is introduced into the weld from the 
carbon electrode, it will unite with the oxygen of the 
flux and disappear in the form of carbon dioxide, leav- 
ing the pure iron in the weld. 


amp. 
amp. 


STRIKING THE ARC. 


The actual welding process is started by the opera- 
tor touching the electrode to the work and instantly 
withdrawing it a sufficient distance to maintain the 
arc. This is commonly called striking the arc. The 
distance which the electrode is withdrawn differs in 
the different processes. In the metallic electrode 
process the:arc cannot be maintained if more than 
about 3/16 in. long and should be preferably kept as 
short as possible as the shorter the arc is kept the less 
possibility there is for the various detrimental gases 
to creep into the weld. This makes this method of 
welding much more difficult to perform than the car- 
bon electrode process in which the length of the arc 
should be at least 2 in. 


MANIPULATION OF ARC AND WELD. 


After striking the arc the metallic electrode is 
woven slowly over the place to be welded in order to 
bring the metal of the material and electrode to the 
proper condition at the same time. With the carbon 
electrode the arc should be played over not only the 
actual spot to be welded but the surrounding metal 
as well in order to heat the whole surface adjacent to 
the weld sufficiently. When the metal becomes molten, 
the flux, if any is used, should be applied, and the filler 
material should be gradually fed in. 

In this manipulation of the arc special attention 
must be given to the effects of the expansion and con- 
traction of the metal. Owing to the fact that in the 
case of electric arc welding the heat is quickly applied 
and confined to a very small area these effects are very 
apt to prove dangerous. Several methods have been 
introduced for combating this condition, nearly all of 
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which follow the general method of keeping these 
stresses at a minimum. For example, in welding a 
square patch, the top portion is welded first, then the 
bottom, starting at the same side as the top, then the 
side connecting the top and bottom and at which the 
previous welds were started and then the remaining 
side. In this way, all parts are allowed to cool before 
the next weld is started and the strains are reduced. 

As soon as the metal of a weld begins to cool, it 
should be hammered, in order to prevent sponginess 
and to give the metal a finer grain and to equalize the 
strains. 

PROTECTING APPARATUS FOR OPERATOR. 


On account of the serious effect of the ultra-violet 
rays which are created in an arc drawn between iron 
and iron or carbon and iron it is absolutely essential 
that suitable protection for the operator and others in 
the vicinity be provided. The rays produce an effect 
similar to sunburn on any part of the body and are 
dangerous if viewed with the naked eye, not only be- 
cause of this actinic property but also because of their 
blinding brilliancy. For this reason every part of the 
operator’s body should be covered and heavy gloves 
should be provided. Protecting booths should also be 
erected to cut off these rays from other workers in 
the vicinity. A light metallic headgear or hood de- 
signed to completely cover the head, face and neck 
of the operator with a suitable glass opening which will 
permit the operator to see the work but is so equipped 
as to absorb these dangerous rays should also be pro- 
vided. This is usually accomplished by using a series 
of suitably colored glasses. A combination of glasses 
which has proven very satisfactory is, two red glasses 
and one green glass. A clear glass is usually put on 
the outside to protect these glasses from being pitted 
by the flying particles. 


Goop OPERATORS ESSENTIAL TO SUCCESS. 


Electric arc welding, more than in any other proc- 
ess in which electric power is used, depends upon the 
skill and carefulness of the operator to produce suc- 
cessful results. For this reason extreme care should 
be taken in the selection of welders. Only men with 
previous experience in similar work, such as boiler 
makers, blacksmiths, etc., who have proven to be neat, 
careful, and reliable, should be chosen for this 
work. These men should then be given an extensive 
training in this work before being allowed to actually 
do any welding. 

The value of such training was recently given con- 
siderable prominence by the establishment of a school 
for welding operators by the United States Shipping 
3oard which has been very successful in the educating 
of men for this work. Mere knowledge of the opera- 
tion will not suffice, however, unless the operator is 
careful, reliable and takes a certain amount of pride 
in his work. For this reason, every effort should be 
made to instill into the men the vital character of these 
features. Once selected, welders should, if they prove 
successful, be kept permanently employed. One plan 
which has given considerable success is to let the 
welder act as a superintendent in the cleaning and 
preparatory process, performing only the actual weld- 
ing himself. Another, is to keep an accurate record 
of the welds made and the welders. 


FIELD oF Arc WELDING. 


As was stated, the adoption of this method of 
welding by the Emergency Fleet Corporation brought 
it into considerable prominence and gave a decided 
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impetus to its development. The information dis- 
tributed by the Welding Committee appointed by this 
corporation, under the able leadership of Prof. Com- 
fort A. Adams, president of the American Institute 
of Electrical Engineers, has been invaluable in the 
elimination of many of the difficulties which formerly 
retarded the growth of this method of welding and in 
developing many new phases of its application. The 
perfecting and adoption of the standard form of no- 
menclature to be used in designing and standardizing 
arc welding is but one of this committee’s many notable 
achievements. This form with the standard symbols 
adopted is reproduced herewith. 

Although the use of arc welders was given promi- 
nence by its use in shipbuilding the largest field of its 
former and probable future activities is in the shops 
of the railroads, both steam and electric. In parts of 
this field it has been used quite extensively for years 
in repairing broken parts of engines, worn track 
frogs, crossings, bearings, axles, wheels, etc. It is 
now being used in the construction and maintenance 
of locomotives, cars, etc. A number of railroads are 
now making preparations to adopt this system of weld- 
ing more generally. 

In addition to railroad and shipbuilding plants, 
practically every industry making use of iron and steel 
can utilize the arc welding process to advantage. The 
filling and repairing of defective castings by this 
method has enabled many manufacturers to effect 
considerable savings in this way for many years. To 
attempt to enumerate all the possible operations in 
which this method could be used to advantage is prac- 
tically impossible, however, every firm using metals 
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which can be welded to any extent, as well as repair 
shops, etc., will do well to investigate this process and 
the advantages which it offers in their work. 


Spot or Butr WELDING. 


The second method of welding by electricity is the 
so-called spot or butt welding. This method has been 
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used for a number of years in the welding of small 
iron and steel parts and recently plates as large as 1 in. 
in thickness have been welded by this method. Con- 
trary to the arc-welding process, spot welding can be 
easily done by an inexperienced operator and further- 
more the designs of the different machines have been 
perfected for several years. The features which have 
retarded its growth therefore also differ from those 
affecting arc welding and can be attributed chiefly to 
two sources. The first is the lack of sufficient and 
suitable publicity given to this method and its ap- 
paratus. The second is the fact that as most of the 
installations use alternating current the extremely low 
power-factor and intermittent use of this welder make 
it a rather undesirable load. The advantages which 
can be obtained by its use, however, more than offset 
these undesirable load features and this method is also 
receiving considerable attention which promises a bril- 
liant future for it. 

In this method a large volume of current is passed 
at a low pressure through the contacting surfaces of 
the metals to be welded. The electrical resistance of 
these metals at the contact surface is so great that they 
become heated to a welding temperature. In spot 
welding this current is applied through two suitable 
electrodes, usually copper, which hold the metal firmly 
in place. When the metal is sufficiently heated, pres- 
sure is exerted on the parts forcing them to unite in 
welds. 

This current is supplied to the electrodes usually 
from a transformer mounted on the welding machine 
which reduces the voltage to about 2 to 10 volts. The 
current required will vary, depending on the amount 
of resistance which the material to be welded offers, 
being very high if copper or similar conductor is to 
be welded and comparatively low for iron or steel. 

The operation of a spot welder is very rapid, taking 
but a few seconds to produce a weld, and there is no 
preparatory work necessary except to clean the sur- 
faces. 

Butt welding is similar to spot welding and is gen- 
erally classed with it as spot welding. The principal 
difference in the processes is that in butt welding, two 
pieces of metal are placed in jaws with the edges 
extending a slight distance beyond the jaws and in 
contact with each other. The same general process 
then follows. As a result, these edges are welded 
together over the entire contact surface, whereas in 
spot welding the welding is only done over a certain 
area and the metals held together similar to riveting. 

The advantages to be derived from the use of 
either of these methods are too numerous to mention. 
Nearly all metals are adapted for use in this process 
although many will have to be treated after the oper- 
ation either to restore them to their original strength 
or to repair the finish. Welds on iron made by these 
processes and subsequently tested, proved much 
stronger than riveting and compared very favorably 
with the strength of the metal itself. It is also much 
faster than riveting and much more lasting. Further, 
they are not affected by heat, which permits of its use 
in stoves, etc. . 

The use of spot welders is limited to metals ot 
small size which can be brought to the machine for 
welding. Manufacturers of small metalware, etc., 
have found them a great aid in welding parts for many 
years. In addition, rivets of any size, after being set 
into rivet holes, may be heated and headed in one 
operation by the use of a spot welder, the results being 
much finer and more uniform than when the riveting 
is done mechanically. 
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Features of Arc Welding Development 


Control of Welding Heat—Selection of Kind and Size of 
Electrodes—Kinds of Joints and Their Characteristics— 
Systematic Planning of Welding Method to Be Used 


Of all industrially important applications of elec- 
trical energy, probably none has been so slow in re- 
ceiving proper recognition as arc welding. There are 
a great many reasons for this condition of affairs, but 
practically all hark back to the fact that those who 
attempted to use it were over-enthusiastic as to its 
possibilities and possessed little or no knowledge of 
the principles involved. 

As we see it today, successful arc welding depends 
upon the following factors: 
(a) Control of the heating effect of the arc. 
(b) Choice of proper kind of electrode. 
(c) Choice of proper size of electrode. 
(d) Design of the joint to be welded. 
(e) Planning of the method of doing the welding. 


ConTROL OF HEAT OF ARC. 


The rate of heat production in the arc is equal 
to the product of the volts across the arc and the 
amperes through it; that is, the heating rate is equal 
to the energy rate or power of the arc. However, 
the rate of heat production does not determine the 
temperature of the metal unless the flow of the metal 
is constant. 

The heat that is produced in the electrode and 
causes the melting of the metal of the electrode is 
due to overcoming the ohmic resistance of the elec- 
trode, and is proportional to the product of the ohms 
(resistance) and the square of the amperes (current). 
In other words the current chiefly determines the rate 
at which the metal melts. 

The voltage across the arc represents the drop at 
the terminals and that through the arc stream. The 
terminal drops are practically constant, while the 
stream drop varies with the length of the arc, assum- 
ing a constant current. The metal that melts off the 
electrode must pass through the arc and, naturally, 
the longer the arc the hotter the metal will become. 

The less heat put into the metal after it is melted, 
the better, therefore the arc should always be as short 
as possible. The voltage across the arc determines 
its length, and therefore the voltage should be kept 
as low as possible. 

Summing up, what we need for temperature con- 
trol of the metal deposited is automatic control of the 
current through the arc and automatic limitation of 
the length of the arc. 

Expert operators make a constant-current system 
by skilfully manipulating the length of the arc. Cur- 
rent regulation should be taken care of by the energy- 
supply system. 


ELECTRODE MATERIAL. 


The problem of choosing electrode material is as 
yet unsolved. Years ago we all thought that the 
purer the iron the better. We used the best Norway 
and Swedish iron. Usually we coated it with a flux, 


and those who understood the theory of fluxing got 
The idea of the coated electrode 


excellent results. 


By O. A. 


KENYON 





was originated by Kjellberg in Sweden, the practice 
being brought here by the Electric Welding Co. 

The Kjellberg flux was made up as a powder and 
applied to the electrode by mixing with water to form 
a paste. This paste hardened, forming a heavy coat- 
ing on the electrode. By mixing certain oxides, such 
as Manganese, vanadium, titanium, etc., in the flux 
extraordinarily good results were often obtained. 

Several years ago we were called upon to make 
welds that were absolutely free from pinholes and 
much experimenting led to the abandonment of the 
coated electrode in favor of the bare mild steel wire, 
and today this is almost universal practice. 

Experiments show that the ordinary analysis of 
the welding electrode does not reveal much that has 
a bearing on the welding qualities of the metal. For 
instance, we can take several samples that show ap- 
proximately the same content of carbon, manganese, 
sulphur, phosphorus and silicon, and yet show widely 
different action in the arc. We do not yet know just 
what it is that determines the welding qualities of a 
given metal, but we believe that the heat treatment 
during rolling and drawing have something to do 
with it. It is certain that the condition of the surface 
has an important effect. Especially is this true where 
a small quantity of metal is involved and a tight joint 
is required. 

The subject of electrodes promises to be a fruitful 
field for investigation, and a great deal of work is now 
being conducted along various lines proving out the 
different theories that have thus far been advanced. 


SIZE OF ELECTRODE. 


The size of electrode is determined principally by 
the heat-dissipating capacity of the joint to be welded. 
When this heat capacity is large, the size of welding 
electrode, providing it is %-in. or larger, is not ap- 
preciably affected, but when the heat capacity is small, 
the welding results are extremely sensitive to the 
proper choice of the electrode. 

The size of electrode limits the current that can 
be used, as the melting rate of any given size of elec- 
trode is determined by the current. If the current is 
too low, the melting will either not take place at all 
or be too slow to maintain an arc, and if it is too high, 
the action is irregular and makes the maintenance of 
an are difficult. 

The melting rate of any given electrode is in- 
fluenced to a certain extent by the character of the 
joint being welded. 

In choosing the size of electrode to be used, the 
proper rules to follow for light work are to use as 
large an electrode as possible, in order to get as much 
current as possible. By possible we mean as large a 
value as can be used without burning holes through 
the joint by too great a penetration. 

From actual practice, the range of current that 
may be used with the different size electrodes of mild 
steel, is as follows: 
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60 amperes 
105 amperes 
120 amperes 
160 amperes 


Joint Desien. 


The value of current necessary to make a good 
weld depends more upon the design of the joint than 
anything else. We have demonstrated that if the en- 
tire surface of the joint that is to be fused is acces- 
sible to the arc, so that the arc can actually touch 
every part of it, a perfect weld can be made with a 
comparatively low current. On the other hand, if 
the joint is so designed that the arc cannot easily come 
in contact with every part of the surface, then it re- 
quires more current in order to penetrate farther 
into the metal, if fusion is to be obtained throughout 
the entire section. 

The design of the joint is one of the most im- 
portant factors in welding, because it determines the 
proper choice of almost every other factor that enters 
into the making of a successful weld. 

To begin with, there are two fundamental types 
of joints. One, in which there is one welding line, 
and the other, in which there are two welding lines. 


-fl- -B- 


Fig. 1.—Two Principal Classes of Welded Joints. 


This is illustrated in Fig. 1. A joint that has one 
welding line can be made tight by passing the arc 
along the line in such a way that it completely fuses 
the metal on each side of the line. A two-line weld 
requires that the arc be woven back and forth, first 
along one line and then the other. It is only in com- 
paratively light work that the single-line joint is used, 
because even though a single-line joint were used in 
heavy work, it would be necessary to weave in order 
to join both sides of the joint above the plane where 
the adjacent edges meet. 

The characteristics that are most important in the 
design of a joint, are: 

Mechanical strength. 

Ductility. 

Tightness. 

Speed of welding. 

Smooth appearance. 

The choice of a joint depends first of all on which 
one of these characteristics is most important. In 
all cases, we must guard against shrinkage strains as 
far as possible, by avoiding the deposit of metal that 
is attached simultaneously on two opposing rigid sides, 
as these strains reduce the strength of the weld, in- 
crease the tendency to leak and sometimes cause dis- 
tortion. 

There is little than can be said in general regard- 
ing the design of a joint, as each individual case must 
be considered separately. Probably the nearest that 
we can come to in general instructions, is to discuss 
briefly some of the characteristics of a number of 
typical joints, such as shown in Fig. 2. 

Joint A is a full bevel butt joint. This joint of- 
fers the best possible access of the arc to the surfaces 
to be joined. Therefore, it can be employed over a 
wider current range than any other type of joint. The 
disadvantages are that it requires a large quantity of 
metal to fill the space and that it makes no provision 
for absorbing shrinkage strains without distortion. 
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In some cases it is possible to set up the two sides of 
the joint at such an angle that the shrinkage strains 
will draw them to the correct position. 

In B we see the same type of joint, except that the 
bevel is double. It has the same advantages and dis- 
advantages as the single bevel with the added disad- 
vantage that shrinkage strains can be absorbed only to 
a slight extent. As far as shrinkage strains are con- 
cerned, the behavior of this joint depends largely upon 
the mechanical dimensions. If the parts to be joined 
are large enough so that the metal can be built up as 
shown in C, shrinkage strains can be practically elim- 
inated. Therefore, this type of joint is especially well 
adapted to the welding of large sections, such as often 
occur in castings. 

Thin plates can be butt-welded best by using square 
edges for the sides of the joint and spacing them a dis- 
tance apart equal to the thickness of the plate. In 
this weld we must have sufficient current to penetrate 
the thickness of the metal. Therefore, it is limited in 
its application to the thickness that can be penetrated. 
If a metal chill, such as a casting or copper is placed 
under a joint of this kind, there is danger of the weld 
not extending entirely through the sheets, unless they 
are quite thin. The advantages of this joint are that 
there is no unbalanced shrinkage strain which tends to 
distort the joint, and a minimum quantity of metal is 
employed. One of the worst disadvantages is that it 
is difficult to manipulate a short arc, on account of the 
fact that as the arc advances the metal behind it melts 
down, while just in front of it the cold sharp edges are 
ever present, and if the welder advances the electrode 
a trifle too fast, he touches the point and causes the 
electrode to freeze. On this account this type of joint 
is slower to weld, except in very thin sheets, than 
some other types. 

In D we show a combination of A and C full butt. 
It employs a considerable smaller quantity of metal 
than A, and is very much easier to weld than the butt. 
This type of joint is adapted to medium-thickness 
plates. The range of its usefulness lies between 3/16 
and 5/16-in. plate for the single half bevel, and be- 
tween 5/16 and % in. for the double half bevel, as 
shown in E. 

In F we show a joint that is adapted to many dif- 
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ferent applications. It can be used to join the head of 
a circular container to the shell, or a plate to one of 
the flanges of a structural piece, or to make a right- 
angle joint in any kind of a container by flanging one 
edge. It is the most rapid joint to weld and can be 
done either with the carbon arc and no electrode, or 
with the metal electrode. It is usually not applied to 
metals thicker than 3/16 in. 

The same type joint, bevelled as shown in G, is 
slower to weld and suitable only to metal pencil work. 
it should only be used where the thickness of the 
plate is so great that a stronger joint than F is neces- 
sary. 

In H we show a type of joint that occurs in many 
places. It is virtually a filet weld but may take the 
form of a single lap, a double lap, or a corner joint, 
as shown in /. Where two plates are to be joined 
together, the double lap is the strongest weld. It can 
be counted on for better than 100% when dealing with 
boiler plate or tank plate. This joint gives the best 
results when it is welded at an angle and the metal 
laid on in spiral form. Where lap welds are not per- 
missible, a butt weld with a short strap makes a joint 
that can always be counted on for at least 100%. Such 
a joint is shown in J. 

We might go on indefinitely showing modifications 
of these various joints, but practically everything will 
be found to consist of combinations of the ones given 
above. 


PLANNING THE WELD. 


Of all the tasks that a welder must accomplish, the 
planning of the work is most difficult and requires the 
longest training and the exercise of common sense 
and ability. 

The underlying principle depends upon the char- 
acter of the work to be done. If it is a production 
job in which great quantities are involved, and if only 
unskilled labor is available, work must be so planned 
as to eliminate as far as possible the human equation 
of the operator. In all cases of this kind, fixtures 
should be designed to hold the parts in proper posi- 
tion and, where possible, to move them automatically, 
so that the operator will have no motion to execute 
except the downward feed of the electrode. In work 
of this kind, the joints should be prepared with a 
fair degree of accuracy, so that uniform results can 
be obtained. The thinner the metal that is dea!t with, 
the greater must be the accuracy in the machining of 
the joints. 

Where special jobs such as occur in repair work 
are involved, the planning consists in utilizing means at 
hand to assemble the parts to be welded in correct 
position, and prepare the joint so that it can be welded 
with minimum shrinkage strain. 

In cases where the welding supply system permits 
the independent adjustment of voltage and current on 
the arc, the planning of work can be greatly simplified, 
in the case of broken and cracked castings, by allow- 
ing the parts to be clamped together at the fracture 
and when in this position, using a long, comparatively 
low-current arc to melt the metal on each side of the 
crack or fracture, and then reweld it with a higher 
current to eliminate entirely chipping out of the frac- 
ture. The designing of clamps and fixtures to hold 
the parts in their proper relative position is of great 
importance. 

It is impossible in an article of this kind to go 
more deeply into such a big subject, and the laying 
down of generally applicable rules is practically im- 
possible, 
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THE HUMAN FACTOR IN THE ELEC- 
TRICAL INDUSTRY. 





Importance of Working Conditions, Fatigue, Co-operation 
and Other Humanitarian Features Discussed by Mr. 
Fleming Before English Electrical Engineers. 


A. P. M. Fleming, president of the Northwestern 
Center of the English Institution of Electrical Engi- 
neers, in his inaugural address at Manchester, Eng- 
land, said recently that the vital interests of all peo- 
ples were bound up with industry and that the future 
of the electrical industry would be one of accelerated 
progress of admittedly national importance. Post-war 
industrial policies must be characterized by that bold- 
ness, freedom and breadth of outlook to which war 
had accustomed them and many war-time expedients — 
would require to be continued in the even more exact- 
ing times of peace. 

The human element in industry Mr. Fleming de- 
scribed as the most important problem. Since all 
changes in industrial life were followed by a mental 
reaction in the mind of the worker, it was essential 
that possible changes be arranged so that this reaction 
is as favorable as possible. Fatigue was one of the 
greatest difficulties with which the industrial worker 
had to contend. To minimize excessive fatigue, rest 
periods were required during the day and all overtime 
and Sunday labor should be made unnecessary. Elim- 
ination of fatigue would result in decreased accidents. 
Much fatigue sustained in industry was unnecessary 
and could be removed by carefully studying each job, 
simplifying some movements and cutting out others. 
Much strain could be avoided by good working con- 
ditions, heating, lighting, ventilation and sanitation, by 
providing medical attention, canteens, etc. The de- 
velopment of works committees would preclude any 
criticism of welfare work. 

Much could be done to make the worker contented 
by carefully selecting him for the work he was to do, 
so as to get the round peg in the round hole. In all 
grades of industrial employment selection should be 
followed by appropriate training. 

The most important requirement in industrial life 
was co-operation between management and workers 
and in order to secure that it was necessary to secure 
the confidence and trust of the human element. The 
lines of advance in the future, said Mr. Fleming, 
would include the maintenance of high standards of 
health and home life for all workers, and of good 
housing, so that character could be developed in chil- 
dren. There should be a free upward channel of pro- 

motion for all workers with the necessary ability. 
Managers should take the human element into account 
and have experts who would study it to guide them. 





NEW TURBO UNIT FOR LUMBER PLANT. 


The Wheeler-Osgood Lumber Co., Tacoma, Wash., 
is having installed a 1250-kv-a. turbogenerator of the 
Rateau-Ridgway type, built by the Ridgway Dynamo 
& Engine Co., Ridgway, Pa. The installation, which 
will be completed in January, is in the new power 
house of the Wheeler-Osgood plant, and consists of a 
Rateau turbine, direct-connected to a Ridgway alter- 
nator, which is rated at 2400 volts, 3600 r.p.m., 3 
phase, 60 cycle. The new turbine is a French design 
but is built in this country by the Ridgway company, 
as licensee. The equipment was sold through the Hal- 
lidie Machinery Co., Seattle, sales agents for Ridgway 
Dynamo & Engine Co. 
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Effect of a Tie-Line Between Iwo 


Substations 


Methods of Calculating Effect of Tie-Lines Upon 
Current and Voltage—Several Formulas Are Given 


By H. B. DWIGHT 


When the power line to a substation becomes over- 
loaded, it is sometimes easier to put in a tie-line from 
another nearby substation than to duplicate or enlarge 
the main power line. In order to determine whether a 
tie-line is worth while, and in order to design it, it is 
useful to have methods of calculation of the effect of 
the tie-line on the currents and voltages of the system. 
This problem was suggested by Professor Karapetoff. 

The method of solution of the problem depends on 
where the various factors such as voltage, power- 
factor, etc., are measured. Several formulas will 
therefore be given. The formula for one case, where 
the voltage is given at the generator end, but the kilo- 
watts and power-factor of load are given at the sub- 
station end of the line, should be useful for calcula- 
tions of single transmission lines, as well as for the 
tie-line problem. 

Case. 1—The simplest case of the tie-line problem 
is where the current, power-factor and voltage of each 
line are measured at the generator station. Any of the 
lines shown in Fig. 1 may of course consist of several 
cables or overhead lines in parallel. 

Let the combined resistance per phase of the lines 
to substation No. 1 be r,, of the lines to substation 
No. 2 be r,, and the tie-line be r,. Let the correspond- 
ing reactances be +,, +, and x,. Let 


Fe GG, OF Fig Br 0p 6.50 ceccntdvctevesooeees (1) 
and let 
BO i Be eM 6c nctinadek esas cenede (2) 


Let the current and power-factor for the lines to 
the two substations be measured at the generator sta- 
tion before the tie-line is connected. Let p, be the cur- 
rent per conductor in phase with the generator voltage, 
flowing to substation No. 1, and let g, be the lagging 
reactive current. Let p, and g, be the corresponding 
currents for substation No. 2. 


Find the quantities 


S = Poe + Jo¥%2— Pili — Ur ¥ 1 wee eee eee (3) 
and 
T = PoXq— Joo — Pity Hts «oe eee eee (4) 
Then, after the tie-line is connected, 
Pe = (RS + XT) + (R? + X?) ......... (5) 
and 


de == (XS — RT) + (R? + X?). 

The current per conductor in the tie-line is 
V p-? + q-2. The current in the line to substation No. 
I, in phase with the generator voltage, is pa = ~i + Pe 
and the corresponding reactive current is ga = 4:1 + Qe, 
so that the current per conductor in this line is 
V pa? + 9a". 

Similarly, the current in the line to substation No. 
2 in phase with the generator voltage, is pp = ~.— Pe 
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and the reactive current is g» = 4q2— Qe, so that the 
current in this line is Vf»? -+ qg»?. From these cur- 
rents the voltages at the two substations may be calcu- 
lated by the formulas for short transmission lines, 
when conditions are given at the supply end. 

Case IJ.—If the currents, voltages and power- 
factors are measured at the substations instead of at 
the generator station, the quantities ~,, qi, etc., must 
be calculated in the way used for short transmission 
lines, as follows: 

Let p, and q, be the in-phase current and the lag- 
ging reactive current per conductor at substation No. 1 
and let E, be the voltage to neutral at the substation. 

Find the quantities : 


A wz E+ Pig a8 g occ cece veccccccces (7) 
and 
B= pixt,— Qi"; ee (8) 
The voltage to neutral at the generators is 
ph be oh EEOC ET Oe (9) 


If the drop in the line is not more than 20%, the 
simpler formula may be used: 


Be A te (CB A BA) occ cc ce vccosccces (10) 
The current in phase with E, is 
p= (Api — Bu) + Es coc ccdeccccccces (11) 
and the current in quadrature with E, is 
9, = (Bhi + Agi) = Es ..... eee eee eees (12 


In the same way /p, and q, may be calculated. Then 
the effect of the tie-line may be calculated as in Case I. 


Substation No.7 





% Xs 
. ” Tie Line 
Generator 
Station % X Substation No.2 


Fig. 1.—Diagram Showing Substations and Tie-Line. 


To a certain extent, the above calculation for Case 
II is a trial and error method, for the values of Es 
found from the two substations should be equal. If 
they are not equal, due to the readings of the voltage 
or other quantities being wrongly taken, or taken at 
different times, then the given values of E should be 
slightly altered until they give equal values of Es. 

An approximate solution of Case II may be ob- 
tained, and the calculation of p,, ~2, g, and g, may be 
avoided, by assuming that the power-factor at each 
substation is equal to the power-factor of the corre- 
sponding line at the generator station, and therefore 
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Pp, =ha and. g,—q:. The calculation required will 
then be only the calculation of Case I. 

Case IJJ.—If the voltage is given at the generator 
station and the load in kilowatts and the power-factor 
are given at each substation, then the voltage at each 
substation before the tie-line is connected may be 
directly calculated in the following manner: 

Let the load per phase in watts at a certain sub- 
station be p£ and let the lagging reactive voltamperes 
per phase of that load be g,E. A three-phase system 
is referred to. 

Find the quantities : 


L= piEr a qkx 
M = piEx—qEr 
Then the voltage to neutral at the substation, before 
the tie-line is connected, is given by 
FE? = WE? —L+ “YvVE,*— 4E2L — 4M? ....(15) 
If the drop in the line is not more than 20%, the fol- 
lowing simpler formula may be used: 
L i M? 2L* 
E=E,——— _ — = 
E& ££,” 2E,° E,® 2 E, 


Now that E is known, the currents p; and q; can be 
immediately found. Then /, and g, can be calculated 
from Formulas 11 and 12, and finally the tie-line prob- 
lem can be solved as in Case I. 

In all the methods of calculation given above, the 
assumption is made that the load currents of the sub- 
stations are unchanged when the tie-line is connected, 
even though the voltages at the substations may be 
slightly changed by that operation. 

The complete method of Case III is rather long, 
and it is probable that the approximate method given 
in the last paragraph under Case II, which uses the 
same calculation as Case I, will be suitable for most 
practical problems. Assumed values of E will gen- 
erally give the currents closely enough. 

Formula 16 and its extended form given below 
in the derivation should be useful for problems con- 
nected with single transmission lines. The effect of 
line capacitance can readily be included, as shown be- 
low. This formula gives a direct solution, which may 
involve less labor than working the problem through 
more than once by a trial and error method. 

Example, Case I].—Let the iine to substation No. 1 
be 10 miles long and composed of No. 0000 copper 
cables at 3 ft. spacing. Let the line to substation 
No. 2 be 10 miles long and composed of No. o copper 
cables at 3 ft. spacing. Let the tie-line be 214 miles 
long and composed of No. o copper cables at 3 ft. 
spacing. Let the system be 3-phase, 60 cycles. Let 

1=35, 91 = 23.3, p2—=58.4 and g,—43.8 Then 
= 2.69, re = 5.38, 75 = 1.35, R=9.42, x, = 6.36, 
©, = 6.78, +, = 1.69 and X = 14.83. 
S = 314.2 + 297.0 — 94.2 — 148.2 = 368.8 
T = 396.0 — 235.6 — 222.6 + 62.7=0.5 
3475 +7 
bp. = ——————- = 11.3 
309 
5475 — 5 
So SE tepeery 





3 LM? 
. (16) 





= 17.7 
pe 

V pc? + Ge? = 21.0 amperes per phase in the tie-line. 
h> = 47.1 and gy = 26.1 

Therefore the current in this line is 53.8 amperes per 
phase. The current in this line before the tie-line was 
connected was 73.0 amperes, and so the tie-line re- 
duces the current in the overloaded line to 74% of its 
Original value. 
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Example, Case II].—Let the lines be the same as 
in the preceding example and let the generator station 
voltage be 6600 volts between wires. Then E, = 3810 
volts to neutral. Let the load on substation No. 1 be 
piE, = 120,000 watts and g,E, = 80,000 volt-amperes 
lagging, per phase. Let the load on substation No. 2 
be ~’,E, = 200,000 watts and q’,E,== 150,000 volt- 
amperes lagging, per phase. 

For substation No. 1, by equations 13 and 14, 
L, = 831,600 and M, = 548,000. 

By formula 15, E, = 3574 volts. 

By formula 16, E, = 3810—218— 12—3—I—I 
= 3575 volts. 

Now that E, is known, we can obtain p; = 33.6 and 
qi == 22.4 amperes per phase. 

By formulas 7 and 8, 

A = 3574 + 90 + 143 = 3807 

B = 213—60=I 

E, = A+ B? + 2A = 3810 volts, which checks the 
calculation. 

By formulas 11 and 12, p, = 32.6 and 9g, = 23.7 
amperes per phase. It is seen that these quantities are 
not much different from /# and q1. 

Fer substation No. 2, L, = 2,093,000 and M,= 
549,000. By formula 15 or 20, E = 3140 volts, and 
by formula 16, E = 3155 volts. The line drop is 17% 
of the generator voltage, and so formula 16 is not 
quite so convergent as for the line to substation No. 1. 

We can now obtain p,’ = 63.7 and q,’ = 47.8 am- 
peres per phase. Then, by formulas 11 and 12, pp = 
61.4 and gq. = 50.6 amperes per phase. 

All the data for Case I are now definitely known, 
and we obtain, by formulas 3 to 6, p- = 13.3 and gq. = 
20.9 amperes per phase. The current in the tie-line 
is, therefore, 24.7 amperes per phase. The current in 
the line to substation No. 2 is 56.6 amperes. Before 
the tie-line was connected it was 79.6 amperes, and the 
current in the overloaded line has therefore been re- 
duced to 71% of its original value. 

Approximate Solution, Case II] —In order to find 
the load currents, assume that the voltage at both sub- 
stations is 10% lower than at the generator station, 
that is, E = 3430 volts. This is inaccurate by several 
per cent, but a fair estimate of the effect of the tie-line 
can be obtained in this way. We thus obtain p; = 35 
amperes, and, as in the approximate method for Case 
II, p, may be assumed to be the same. Similarly 
values of q,, P2 and g, are obtained which are the 
same as those used for the example of Case I. It is 
seen that the current in the overloaded line is reduced 
to 74% of its original value, according to the approxi- 
mate method, and to 71% by the more accurate 
method. 

Accordingly, the approximate method, which uses 
the calculations of Case I only, and in which the sub- 
station voltages are assumed, and the change in power- 
factor from one end of the line to the other is ne- 
glected, may be recommended for estimating work. 

Derivation of Formulas 5 and 6, Case I.—Use the 
same notation as in Case I. Let the currents after the 
tie-line is connected be p,— jqa amperes per wire in 
the first line, p, — jg» in the second line, and p. — jqe 
in the tie-line, p, being in phase with the generator 
voltage, etc. Then, assuming that p. — jgq- flows from 
the first substation to the second, 

ba=bhit he 
f= + Fe 
bv = b2— Pe 


Jv = J2 — Ve 


and 
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Let E, and Ey be the voltages to neutral at the two 


substations after the tie-line is connected. 
E,= E,— (Pa—J qa) (7, +7 *;) 


== (Ex— (PiU) (11 +141) — (Pe — J) Ie) 
(ri + 971) . (17) 
E, = E,— (Po— J qv) (Tr, +) *2) 
=E,—(f2—f Ge) (t2 +5 42) + (Pe—J 4) 
(rz + j *2) (18) 
and Ey = Ex— (fe —J de) (3 +) 4s) 
From 1, 2 and 3 
Ee (P2—J1 G2) ("2 +> ) ¥2) + (pe—J Je) (Te + j *2) 
=E,— (Pp, —I UM) + J *1) —(pe—J Qe) 
", + rs +) 4+) 45) z 
therefore, (Pe—j de) (i tretrst) t+) 2+] *3) 
= (P2—J9 92) (2 +) *2) — (Pr—I 9%) (4 +941) 
that is, Pe — J Je = [P22 + G22 — Pati — "1 — 
+ J (PoX2— G2%2 — Pit + Uti) IR +J Xx 
= (R—jX) (S+ jT) + R*X? See equations 
3 and 4. 
Therefore, Pp. = (RS + XT)-—(R*? = X*) as in equa- 
tion 5 g-== (XS — RT) + (R* + X*) as in equa- 
tion 6. 

One way to look at the above calculation is that 
the difference in voltage between the two substations 
before the tie-line is connected, drives a circulating 
current through all three lines after the tie-line is 
connected. 

The calculations required for deriving the equa- 
tions given under Case II are not new and may be 
found in publications on transmission line calcu- 
lations.* 

The derivation of the formulas for Case III is as 
follows, the notation being the same as that previ- 
ously used. 

The supply voltage, whose absolute value is E,, is 
equal to E+ (pi—jaq) (r+) %) 

Therefore E,?= (E+ pir+qir)?+ (fix—aqr)’ 
Multiplying by E?, 

Es" E*==( FE? ae pri Er os qi Ex)? +(f Ex — qiEr)? 
where E,, p,E and q,E are known but where E itself 
is unknown. 

Thus E,? E? = (E?+ L)* + M? 

(see equations 13 and 14) 
and E* + E* (2L—E,*) + L?+ M*?=0O. 
The solution of this quadratic equation is 

F?*=—%4 E?—L+ “wveF——4F£Zl— 4M? 
as in equation 15. The positive value of the radical 
is to be used for usual transmission line problems. 
This is not very suitable for slide rule calculation but 
if the drop in the line is not more than about 20%, an 
accurate result can be obtained by expanding expres- 
sion (15) by means of the binomial or multinomial 
theorem, as follows: 

E=E, — 
LL M? 


E. &, 





a> sli sh*t sie sx 





2E,' E,' 
etc.,. . (20) 
Usually, only the first few terms of this convergent 
series will be required, as given in equation 16. 

The above method can be employed to find the 
voltage at the load end of a long transmission line of 
appreciable capacitance, when the load in kilowatts 
and the power-factor are given at the load end, and 
when the voltage is given at the supply end. 


* See 
Chapter VIII, page 59 
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Let the unknown voltage E at the load end be the 
quantity to which all phase relations are referred. Let 
Y be the admittance, and Z the impedance, of one 
conductor of the transmission line. By the usual 


formula for long transmission lines, 
2 2.3.4 
a. .) 
2.3 2.3.4.5 
YZ 
tia) (14+ 34+...) 


YZ ies” 
YZ yY*z" 
. : YZ 
Supply voltage (p —jq) (r + jx) ( I+ 53+ -- . 
Let == 7! + jx! 
YZ 
(1+ e ore ) 





Supply voltage —E(1+—+ +...)+ 
(p—7 9) (r+jxy(r+ swanenn. ol 
Pe mamma os Fe 





when the denominator is rationalized. 


Suppl 1 
FPP = E+ pr! + gx! + j(px'—ar") 


Then 


The absolute value of the supply voltage is the known 
quantity E,. Find the absolute value of ( 


rae Ve 
YZ 
I+>z + is 
and let it be F.. 


Then E.2?= (E+ pri+q-2')?+ (p2'— qr)? 
Multiply by E? and put 
L=pEr+qEx' 
M=pEx'—qEr . 
where pE and gE are known. 
15 and 20, 
F?*=YEZ—L+%VEA—4£.* L— 4M 

L L* M* 22° 3LM* SL‘ SL*M? SM* 

or B= ep — 53-783 ES 2ES — Et Ed) 8B“ 


and 
Then, as in equations 








POSITIONS SOUGHT FOR ARMY OFFICERS 
NOW LEAVING CAMPS. 


Federal Employment Service Appeals to Employers That 
Are in Need of Technical Men. 


The United States Employment Service has issued 
an appeal to employers in need of technical and other 
highly trained men to take on qualified men from the 
commissioned and enlisted ranks of the United States 
Army who are now leaving the camps in this country. 

Hundreds of officers, many of the higher ranks, are 
asking the camp representatives and directors of the 
Federal Employment Service for the states to assist 
them to obtaining new employment. There also are 
large numbers of enlisted men qualified for profes- 
sional and technical positions who are leaving the army 
without having positions in sight. 

Among the men of this high type applying at the 
Federal Employment Service are engineers and other 
technical men, executives, chemists, statisticians, pur- 
chasing agents, employment managers, cost account- 
ants, etc. 

All employers wishing to get in touch with these 
men should communicate with the Professional Sec- 
tion, United States Employment Service, Department 
of Labor, Washington, D. C. 
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Factors Involved in Operating Tie-Lines 


N DESIGNING transmission and distributing lines 
and circuits the three basic requirements are those 
affecting cost, safety and reliability. The two lat- 

ter may, of course, and always ultimately do, devolve 
upon the former, since safety and reliability cost some- 
thing, and can be capitalized to some extent as can all 
things tangible. As usually understood, however, the 
cost of a line is determined by equating the investment 
in the line against the cost of energy losses in the line 
plus interest upon the investment. These two items of 
expense are equated until the most favorable condition 
is obtained for present or some future conditions and 
definite energy costs. 

In other pages of this issue appears a discussion by 
H. B. Dwight as to the effect upon voltage and phase 
relations of a tie-line between two substations. This 
article appears at first sight perhaps a little unap- 
proachable, because the problem is tackled mathemati- 
cally. However, a closer study will show that when 
the mathematical terms are converted to concrete 
values the problem becomes quite straightforward if 
not a simple one. A tie-line to prove the best invest- 
ment, must serve the purpose of allowing a definite 
interchange or transmission of power. On the other 
hand, if the capacity of the tie-line exceeds the 
capacity of either of the lines or sources from which 
it is supplied, the excess transmitting capacity, when 
capitalized, represents money that cannot bring in a 
return. To obtain economy of investment, it is neces- 
sary, therefore, to investigate the effect of the tie-line 
for power interchange quite carefully, and it is this 
that Mr. Dwight has done. 

In a case where additional transmitting capacity is 
needed, the choice between installing a tie-line between 
two stations both supplied from the same source, or a 
line between the generating source and either or both 
of the places of utilization embraces considerations 
other than merely that of additional conductivity and 
cost. The matter of flexibility of operation and re- 
liability of supply are factors that can and should be 
capitalized. If a transmission line is built to reinforce 
one already in use, and is carried over the same route 
as the former, a duplicate line may be obtained so as 
to permit one line to be taken out of service, as well 
as adding to the transmitting capacity. The fact that 
both lines traverse the same route, whether or not they 
are carried by the same structures, tends to make both 
lines susceptible to the same influences, such as thun- 
der storms, high winds, land slides, floods, etc. Thus 
the construction of a duplicate line should not, it 
would seem, be rated at 100 per cent duplication of 
transmitting capacity under all conditions. 


It is a very different matter in the case of a tie- 
line. A tie-line between two stations, both supplied 
from a common distant source of power, serves several 
purposes. It constitutes additional transmitting capac- 
ity, in the first place. In the second place, it gives a 
separate and entirely segregated source of transmis- 
sion to either substation through the other substation. 
A tie-line between two stations, each receiving its 
power from a single source, is the equivalent to oper- 
ating either line in parallel with the other transmission 
line connected in series with the tie-line. The dis- 
tribution of current in the two branch circuits is then 
proportional to the respective admittances of the re- 
spective branch circuits, or inversely proportional to 
their respective impedances. The fact that the pres- 
ence of a tie-line enables either substation to be sup- 
plied with energy through the other substation may 
often be a great advantage, and this fact alone may 
often justify the construction of a tie-line apart from 
the additional transmitting capacity thereby obtained. 

The presence of tie-lines in a transmission system 
is comparable to the ring system of substation supply 
in contradistinction to the radial system. Tie-lines 
make for reliability, because duplicating the channels 


of power supply. They increase the conductivity for 
transmission of power and make for flexibility of 


operation. Where a tie-line connects two generating 
stations together and where synchronous generators 
and motor-generators are employed, a complication is 
introduced by the presence of tie-lines on account of 
the phase displacement resulting from the inductance 
and resistance of the lines and the phase displacement 
of the synchronous apparatus under load. Neverthe- 
less, this fact hardly constitutes a difficulty, but only 
creates a need for greater care in operation. 


Making Welds Electrically 


LECTRIC welding has not made the rapid prog- 
E ress that had been hoped by its enthusiastic spon- 
sors of a few years ago. That this has been so is 
really no reflection upon the process, but rather upon 
those advocating it. Enthusiasm is a good thing, but 
no process has yet been developed on enthusiasm alone, 
and electric welding has required not so much en- 
thusiasm as suitable apparatus and skilled workers 
or at least workers familiar with the work. And when 
these two are found together enthusiasm comes. 

Of recent years, however, and during the last year 
or two particularly, much progress has been made 
in developing suitable apparatus for electric welding. 
Investigation and experimentation along scientific lines 
have brought out many facts and data that have been 
turned to good use. And while the problem or science 
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of electric welding is by no means solved or perfected, 
the process is commercially successful. Today elec- 
trical equipment for controlling the arc and regulating 
current and minimizing surges to the system have 
been brought to a high degree of refinement. The 
design of joints, laying out the work and the influence 
of electrode dimensions and properties are known to 
considerable extent; the precautions to be observed 
and extraneous influences to be guarded against have 
been learnt by experience. Apparatus and methods 
will, of course, continue to be evolved and improved 
as do all things with time. Meanwhile education of 
the worker must still go on, for electric welding, as 
so many other things, finally hinges upon the knowl- 
edge, skill and the conscientiousness of the man that 
does the job, and upon whom perhaps more than upon 
the machine or the process depends the success or fail- 
ure of the undertaking. 

There are so many instances where the welded 
joint could and eventually surely must replace joints 
made by rivets. And in these instances time alone 
will decide whether the weld is made electrically or 
in some other way. Electric welding in shipbuilding 
has already made headway, and now that the demands 
of war have lessened the haste of construction, keen 
competition may be expected to take up the cudgels in 
the interests of welding electrically. The chassis and 
frames of automobiles and trucks, now largely riveted, 
could be welded to advantage it would seem, since to 
do so reduces the work and weight, thereby lowering 
the cost of production and cost of operation, since 
a lighter vehicle would wear roadways and tires less. 
The same applies to the construction of steel railroad 
cars, tank cars, and gondolas. The Chicago, Burling- 
ton & Quincy Railroad and other railroads already 
use welds widely. Boilers with welded instead of 
riveted plates may be expected to be the rule rather 
than the exception as time goes by. And there are 
other instances galore. 

The problem is not whether the weld can replace 
the rivet, and where. The problem electrical engineers 
and others must decide is where cannot the weld made 
electrically compete with the weld made by the oxy- 
acetylene flame, the oxy-hydrogen flame and similar 
chemical methods of making heat? It is a question 
of entering a field already cultivated and in which the 
champions of welding other than electrically are 
already well intrenched. May the fittest survive. 

For certain classes of work, spot welding of small 
articles in vast quantities—bulk production—electric 
welding is without a competitor either as regards 
speed, cost, or simplicity of work. For the heavier 
jobs, welding of large castings, occasional jobs, and 
some of the work in our shipyards, railroad yards and 
heavy machine shops the electric welding is at some- 
what more of a disadvantage. The investment for 
the electric welding apparatus is heavier than for that 
employing gases. However, if the apparatus is called 
into service sufficiently frequently the lower cost of 
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completing the job should easily offset the higher in- 
vestment involved. And then, with electric welding 
the cylinders of compressed gases with their hazards 
and nuisances of handling and transporting are lack- 
ing, a factor certainly worthy of capitalization. 
Elsewhere in this issue will be found two articles 
dealing with electric welding. These articles will in- 
terest those familiar with the difficulties and possibili- 
ties of welding electrically. For those unfamiliar they 
will prove instructive and worth while. Electric weld- 
ing is coming. And it has been coming rapidly of late. 
We look to those interested in electric welding, and 
this should include not only the manufacturer of ap- 
paratus and equipment involved in the process but the 
central-station companies and their power salesmen, 
master mechanics and mechanical engineers and all 
concerned in the joining together of metals, to do their 
part in developing and investigating welding. To 
those cognizant with the accomplishments of electric 
welding we wish to point out that while it is well to 
talk about it to those also familiar, it is more important 
to tell those who are not conversant with its possibili- 
ties. And to those not familiar with the process we 
would recommend the matter to their attention, not 


-because it is electric welding, per se, but because it is 


a method of welding of which all concerned with the 
joining together of metals scientifically and economi- 
cally cannot afford to be ignorant in these days of 
competition and progress. 





Another Achievement in Electrical 


Communication 


HE recent development in telephone engineering 
é reported by the Bell system, and noted else- 

where in this issue, marks another radical 
achievement in the electrical transmission of messages. 
The present development is but another instance of 
the benefit of sustained, concerted and co-operative 
effort of a large rich corporation with limitless capital 
and large talented personnel. It is hoped, indeed, that 
the lessons of co-operation, recognized as necessary 
for winning the war and getting results, will not be 
ignored or forgotten now that peace lies ahead. 

The electrical transmission of messages and sound 
waves has made vast strides since the World War. 
The achievements have, in fact, been marvelous, 
epochal. But, of course, these things have not become 
possible on the spur of the moment, but instead, 
have come about only through long years of brave 
untiring effort of men imbued with love and talent for 
their work and backed by ideal conditions for prosecu- 
tion of their research. The war has acted to spur the 
effort and hasten the day when past research should 
bear its just fruition. This is true of the multiplex 
telephony as of Weagant’s success in the wireless field 
announced a few weeks ago. 

The new multiplex telephone scheme should prove 
a big asset to the Bell system and to the country. 
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Epoch-Making Development in Telephony—A merican Insti- 
tute Meeting at Philadelphia—Jobbers Hold Big Meeting 


MULTIPLEX TELEPHONY SUCCESSFULLY 
ACCOMPLISHED IN LONG-DISTANCE 
SERVICE. 


Important Development Increases Capacity of Telephone 
Lines Over Threefold and of Telegraph Lines 
Eightfold. 


A most radical achievement in the development of 
long-distance wire telephony was announced last week 
by Postmaster General Burleson, who made public a 
letter by Theodore N. Vail, president of the American 
Telephone & Telegraph Co., in which the general fea- 
tures of the invention were set forth. This letter ex- 
plains the situation better than can be done in any 
other way, so the text of the letter, which is dated 
Dec. 11, is reproduced below. 


Mr. VaiL’s ANNOUNCEMENT. 


“T beg leave to announce to you the most recently 
practical application of the work of the technical staff 
of the Bell system. After several years of intense 


effort they have invented and developed a practical 
system of multiplex telephony and telegraphy, by the 


use of which it is now possible to increase manyfold 
the message-carrying capacity of long-distance tele- 
phone and telegraph wires, especially of the open- 
wire type. 

“An installation of the multiplex telephone system 
has been made between Baltimore and Pittsburgh and 
has been in service for more than a month. On Mon- 
day afternoon of this week, accompanied by a party 
of distinguished Government and telephone and tele- 
graph officials, I made an inspection of this system 
at Baltimore and a test of the service provided by it 
between Baltimore and Pittsburgh. All of the party 
were delighted with the successful working of the 
new system and the evident skill which had been shown 
in developing it. 

“With this new system 4 telephone conversations 
over one pair of wires are simultaneously carried on, 
in addition to the telephone conversation provided by 
the ordinary methods. Thus, over a single pair of 
wires a total of 5 telephone conversations are simul- 
taneously operated, each giving service as good as 
that provided by the circuit working in the ordi- 
nary way. 

“Heretofore the best telephone methods known to 
the art provided only one telephone conversation at a 
time over a single pair of wires. A number of years 
ago we developed the phantom circuit arrangement, 
by which 3 telephone circuits were obtained from 2 
pairs of wires, an important improvement, of which 
we have made extensive use. Now, by our multiplex 
method, we are enabled to obtain 5 telephone circuits 
over one pair of wires, that is, 10 simultaneous tele- 
phone conversations from the 2 pairs of wires which 
formerly could be used for only 3 simultaneous tele- 
phone conversations. This represents an increase of 


more than threefold in the telephone capacity of the 
wires, as compared with the best previous state of 
the art, and a fivefold increase under conditions where 
the phantom circuit is not employed. 

“In telegraphy, as well as in telephony, sensational 
results have been attained by the new system. By 
combining two telegraph wires into a metallic circuit 
of the type used for telephone working, and by apply- 
ing our new apparatus and methods to this metallic 
circuit, we have enormously increased the capacity 
of the wires for telegraph messages. As applied to 
high-speed printer systems we can do 8 times as much 
as is now done, and as compared with the ordinary 
duplex telegraph circuit in general use we can do 10 
times as much. These increased results are attained 
without in any way impairing the quality of telegraph 
working. 

“The nature of these developments is such that, if 
desired, wires may be used partly for telephone and 
partly for telegraph. A pair of wires is available 
either for 5 simultaneous telephone conversations or 
for 40 simultaneous telegraph messages, or partly for 
one and partly for the other. 

“These developments have been the result of the 
work of the technical staff of the Bell system acting 
as an organization and are the outgrowth of their 
combined inventive and engineering skill. Hundreds 
of the men of our staff have co-operated in the work, 
and it is impossible to name any one man who is en- 
titled to credit for even the major part of the result. 
Without, however, detracting from the credit due to 
any one of them, there are a few whose contributions 
to the system have been so distinctive that they should 
be named here. They are: O. B. Blackwell, G. A. 
Campbell, H. S. Osborne, J. R. Carson, Lloyd Espen- 
schied, H. A. Affel, and John Davidson, Jr., of the 
Engineering Department of the American Telephone 
& Telegraph Co., and E. H. Colpitts, H. D. Arnold, 
B. W. Kendall, R. A. Heising, H. J. Vennes, E. O. 
Scriven and H. F. Kortheuer of the Engineering 
Department of the Western Electric Co., che manufac- 
turing division of the Bell system. 

“From the earliest days of both the telephone and 
the telegraph there have been almost numberless 
attempts by inventors, scientists, and engineers to 
develop methods for the multiplex transmission of 
messages. It was while working on the problem of 
multiplex telegraphy that Dr. Bell had his first con- 
ception of the structure of the original telephone. Now 
the organization which is continuously working to 
perfect the telephone and to extend its usefulness has 
accomplished not only multiplex telephony, but also 
multiplex telegraphy, and has solved the telegraph 
problem upon which Dr. Bell was working over forty 
years ago. 

“While heretofore no substantial practical results 
had been obtained, notwithstanding the efforts which 
have been directed to this problem, some proposals 
made hy the earlier workers in this particular field 
have naturally proved suggestive in the successful 
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solution of the,problem. I have in mind particularly 
a suggestion made by Major Gen. George O. Squier, 
chief signal officer of the United States Army, about 
ten years ago, and which at the time attracted very 
general attention. 

“Furthermore, while working in entirely different 
fields and with a different objective, Dr. Lee de Forest 
a number of years ago invented a wireless device 
known as the Audion, which by our improvements and 
adaptation we have made an important part of our 
system. 

" “From the nature of the apparatus and methods 
employed the system is not practically advantageous 
on short lines, either telephone or telegraph. On long 
lines its application will be extended immediately, but 
its introduction must necessarily be gradual on account 
of the nature of the apparatus required and the rear- 
rangement and adaptation of the lines themselves and 
their associated apparatus to the new methods of 
working. Our studies show, however, that this system 
of multiplex telephony and telegraphy will have great 
usefulness on long open-wire lines. It is not too much 
to characterize this new system as marking an epoch 
in the development of long-distance telephony and 
telegraphy.” 

EXPLANATION OF NEW SysTeM By B. GHERARDI. 


How it is possible to carry on five telephone con- 
versations over a single pair of wires was explained in 
the following interview with Bancroft Gherardi, acting 
chief engineer of the American Telephone & Tele- 
graph Co. 

“The new telephone multiplex is a development of 
the technical staff of the Bell telephone system based 
on many discoveries and inventions by them. It is 
perhaps the most advanced step in the art of telephony 
that has been made since the original invention of Dr. 
Alexander Graham Bell and it would be impossible of 
accomplishment without the use of our previous dis- 
coveries, among which are the devices used in the 
transcontinental telephone line. 

“By the new multiplex, five voice currents are sent 
over the circuit simultaneously from five ordinary 
telephones and delivered at their destination to five 
other ordinary telephones, just as if five independent 
wire circuits had been used. While traveling over the 
long-distance circuit these five currents intermingle 
and are sorted out at the other end so that each is 
delivered to its proper telephone with all the char- 
acteristics of the original speech. 

“This result is achieved by means of an apparatus 
which combines with these voice waves, carrier cur- 
rents of different characteristics and it is the par- 
ticular characteristic of each carrier current that en- 
ables the separation and allocation to be made. 

“Tf two telephones were to deliver ordinary speak- 
ing currents or voice waves to one end of the circuit 
they would be jumbled together and be unintelligible. 
Even more so if five ordinary speaking currents were 
forced npon the circuit. 

“The problem is to form an emulsion of oil and 
water, as it were, which can be taken apart after being 
transmitted. Each ordinary speaking current which 
varies with the variations of the voice is combined with 
a carrier current of higher frequency. 

“The frequency or wave-lengths of the carrier cur- 
rents are different and adjusted to the distributing 
device at the further end of the circuit. They are 
modified in form by the voice waves which they carry 
but this does not prevent them being switched each to 
its proper channel and through a device which sep- 
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arates again the speaking current from the carrier 
current, so that the voice waves are delivered to the 
telephone receiver with all their original characteristics 
and quite as clearly as if transmitted in the ordinary 
way. 

“The underlying principle may be illustrated by 
imagining a composite photograph in which each of 
the five individual subjects is photographed in a dif- 
ferent color—one red, one blue, one green, one pink, 
and one brown. In the composite the colors as well 
as the features are blended, but looking at it through 
colored glasses, each picture may be distinguished from 
the others. Through a red glass the red photograph 
is shown, through the blue glass the blue photograph, 
and so on. As the tint of each overlying photograph 
serves as a means of differentiation, so the frequency 
characteristics of the carrier current serve to differ- 
entiate the five conversations carried by the new tele- 
phone multiplex. 

“The system is adapted for long-distance transmis- 
sion and will be extensively used where additional 
transmission facilities are required. In the case of 
short lines, of less than 100 miles, it will probably be 
more advantageous and economical to string additional 
wires, rather than install the equipment needed for 
multiplex telephony.” 





COAL MINING AND RESEARCH DISCUSSED 
BY ELECTRICAL ENGINEERS. 


Two Papers on Electricity in Anthracite Coal Mining and 
Two Papers on Research Presented Before 
A. I, E. E. at Philadelphia. 


The 342nd meeting of the American Institute of 
Electrical Engineers was held at Philadelphia on Dec. 
13, this being the meeting originally set fer Oct. 11 
and postponed on account of the influenza epidemic. 
Two technical sessions were held at the Bellevue- 
Stratford Hotel in the afternoon and evening. Presi- 
dent Comfort A. Adams presided. Two papers on 
electricity in coal mining were presented in the first 
session and two addresses on industrial and scientific 
research at the evening session. 


ELECTRICAL COAL-MINING PROBLEMS. 


J. B. Crane, vice-president of the Lehigh Naviga- 
tion Co., Allentown, Pa., presented the first paper, 
which was entitled “The Uses of Electric Power in 
the Mining of Anthracite Coal.” This paper is repro- 
duced on other pages of this issue. F. L. Stone, of 
the General Electric Co., presented a paper on “Drum 
Shapes as Affecting the Mine-Hoist Duty Cycle and 
Motor Rating.” He described the principal methods 
of mining anthracite coal and showed that standardiza- 
tion of mine hoists from the engineer’s standpoint is 
out of the question, since there are so many factors 
entering into the calculations for determining the 
proper size of motor and a change of any one may 
change the result very materially. The problem of 
drum shape consists in varying the diameter of differ- 
ent parts of the winding drum so that the load may 
be accelerated and retarded at the beginning and end 
of its travel with the minimum consumption of power. 
Numerical examples of the performance of various 
drum shapes under assumed conditions were given in 
the paper. 

The two papers were discussed together. 

Graham Bright thought that the reason bituminous 
mines had been electrified more generally than an- 
thracite mines was due to the lower cost and the 
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smaller amount of equipment which they required. 
This is due to the fact that the bituminous mines are 
chiefly drift mines and usually all that is required is a 
small motor-generator set. 

C. W. Parkhurst gave figures showing five suc- 
ceeding years of operation in three big bituminous 
mines averaging 300,000 tons per month. The kw-hr. 
consumption per ton for power was 5.5, 6.6, 7.9, 8.9 
and 18.12. The increase in the last year was due to 
enlargement of the mine when ventilating became a 
more serious problem. 

E. J. Cheney described the methods used in coal 
mines for bringing the product to the surface. 

W. I. Slichter said that the most economical use 
of power in accelerating any mass is secured if we 
apply first a large force at standstill and then slow 
speed, decreasing the force as the velocity increases, 
thereby limiting the power required. 

L. H. Rittenhouse, of the United States Fuel Ad- 
ministrator’s office, pointed out the great savings to 
be affected by the linking up of power plants, referring 
especially to the economy of generation of electricity 
by the central stations as compared to isolated plants. 

L. S:. Randolph remarked that it was almost im- 
possible to express in dollars and cents one phase of 
the operation of coal mines by electricity. This was 
the trouble incident to the operation of steam pumps, 
which is entirely eliminated by electrical operation, 
for there is never a chance upon coming to the mine 
in the morning of finding that a neglectful fireman has 
burned out a boiler the night before and shut the mine 
down for three or four days. 

There was also some further discussion by L. T. 
Robinson and Peter Kain. 


ENGINEERING RESEARCH. 


W. R. Whitney took “American Engineering Re- 
search” for the subject of his address in the evening. 
The purpose of his paper was to call attention to our 
national condition in this respect, with the hope that 
the desire among engineers to advance the sciences 
may be discussed and crystallized. We have been so 
keen in engineering that American engineering is un- 
surpassed in the world, but we never made a fair start 
in American engineering research, which is the founda- 
tion of engineering. 

Dr. Whitney pointed out that there is one defect 
in our system of rapid utilization of our resources. 
We do not produce any new material, although our 
system may organize the old. We needed organized 
engineering research long before the war. We needed 
it more during the war and will need still more after 
the war. 

Someone has suggested that possibly our industrial 
research laboratories could supply the country’s de- 
ficiencies. Dr. Whitney thinks this is neither natural 
nor desirable. On the question whether or not it will 
be a good plan to leave this to the colleges he said that 
if all our teachers had enjoyed good training in science 
and were good scientific investigators the answer 
would certainly be “yes,” but this is not always 
the case. 

We must think of a type of trained men as being 
turned out in terms of thousands per year. The direct 
object of the paper is not to ask for the appointment of 
some committee to co-operate in planning American 
engineering training and knowledge, what we need is 
more constructive activity on a dozen existing com- 
mittees. 

One of our greatest dangers is that, knowing Ger- 
many arranged her higher education, quickly advanced 
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and reaped those returns which were so harmful to 
us, we may spurn the adoption of some similar scheme, 
because of the degraded utility she finally made of it. 
“We want,” says Dr. Whitney, “our democracy to 
do as well in science as German autocracy did, until 
we learn how to do better.” 

We in America ask certain unprepared civilians to 
serve as our college trustees. They soon find that the 
condition of finances calls for help and, together with 
the president, they must solve the almost unsolvable 
problem of the year’s budget. There is little chance 
for new work. 

“Watch good, experienced engineers at work and 
see them plan,” said Dr. Whitney. “Is their work 
repetition of old steps they were taught? It is nearer 
right to say that they are always trying experiments.” 

Large central laboratories of research recently sug- 
gested for industrial chemistry are worth good trial, 
and are being tried in England, but to be most effective 
they would have to follow somewhat the lines of other 
smaller laboratories. 

Concluding his address, Dr. Whitney made the 
emphatic statement: “I do not see any possible way 
of insuring our future commercial and engineering 
supremacy that can compare with utilizing our colleges 
more perfectly. When barbarous war methods are 
forever stopped, science and engineering should be 
the main factors recognized by the league of nations 
as the legitimate ground for a nation’s supremacy. 
How can we better insure our position than by taking 
care of that amelioration which tames the chaos for 
all the people ?” 


RESEARCH AFTER THE WAR. 


The second address of the evening was presented 
by R. A. Millikan, chairman of the Physics Committee 


of the National Research Council. Its title was “Re- 
search in America After the War.” The urgent need 
of continued intensive research was clearly pointed out 
by Col. Millikan, who referred to some of the work 
accomplished by the Research Council in the stress of 
the war. 

Col. Millikan said that in the eighty or ninety re- 
searches he had experience with or knowledge of, he 
was associated with physicists from the colleges and 
engineers from the great manufacturing companies 
and from other industries and they all worked as one 
man, and it was impossible to say that one development 
belonged to the physicists and another belonged to the 
engineers. It was all one unit. He hoped, however, 
that something could be done at the present time to 
bridge the chasm usually existing between the academic 
group and the industrial group. 

If there is anything that has been demonstrated 
by the experience of America and the Allies during 
the war it is that the country cannot depend on the 
so-called undirected inventive genius of the people to 
get good results. Results can only be attained by 
trained groups of competent men working systemati- 
cally on the problems to be solved. 

If the type of work that the National Research 
Council was organized to do is not done by that body 
it must be done by some other organization; in other 
words, the scientific men of the country must pull 
together, and that is the great thing needed at the 
present time, if the country is to make the advances 
in scientific, commercial and industrial matters that 
it should. 

In the discussion which followed the foregoing 
addresses remarks were made by Charles E. Skinner, 
E. E. F. Creighton, P. G. Agnew, C. H. Sharp, E. P. 
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Hyde, L. T. Robinson, W. S: Franklin, and John 
B. Taylor. 

Between the afternoon and evening sessions an in- 
formal dinner was given at the Bellevue-Stratford 
Hotel. On Saturday morning there was a steamer 
excursion to the shipbuilding plants along the Dela- 
ware river, of which at least six were viewed from 
the river. This trip was very much appreciated, es- 
pecially by those from a distance who have never had 
the opportunity to observe this part of our Govern- 
ment’s great war program. Other points of interest 
noted were Fort Mifflin and the Eddystone munition 
plants. 





ELECTRICAL JOBBERS CONSIDER IMPOR- 
TANT PROBLEMS. 


Cleveland Meeting Addressed. by Representatives of Cen- 
tral Station, Manufacturing and Contracting Interests 
—Debate on Application of the Goodwin Plan. 


The quarterly meeting of the Electrical Supply 
Jobbers’ Association held at Cleveland, Ohio, on Dec. 
g to II was one of the largest and most important 
meetings of the association held recently. Besides 
many members, there were present manufacturers, 
many non-association jobbers, contractors, dealers, etc. 
All of the sessions were open meetings. Many sub- 
jects were presented and discussed at length. The 


Publicity Committee’s report in favor of placing be- 
fore the public the economic advantages of the jobber 
in the work of distribution was favorably considered 
by the meeting, and an appropriation was made for 
this purpose and for making other investigations. 


The association’s War Service Committee, through 
W. E. Robertson, of Buffalo, reported upon its work 
during the war period. Details were presented re- 
garding the work of the committee as to the number 
of jobbers certificated, expenses of operation, services 
rendered the Government by jobbers, etc. An inter- 
esting address on “War Service Work” was made by 
Clarence L. Collens, 2nd, of the electrical manufac- 
turers’ war service committee. He described the diffi- 
culties encountered in presenting the views from a 
manufacturer’s standpoint; he stated, however, that 
complete harmony existed between the manufacturer 
and the War Industries Board. 

The work of some of the war service committees 
which dealt with the Electrical and Power Equip- 
ment Section of the War Industries Board, was briefly 
reviewed by F. B. Eaves, of the Bryant Electric Co., 
who served on the staff of Walter Robbins, chief of 
that section. On the motion of E. D. Tolles, the asso- 
ciation expressed its gratitude for the work done by 
its War Service Committee and for the co-operation 
and assistance rendered by the similar committee of 
the electrical manufacturers; special mention was 
given to the painstaking and untiring work of Clar- 
ence L. Collens, 2nd, of the Reliance Electric & Engi- 
neering Co., Cleveland. A brief report was also pre- 
sented by F. M. Bernardin, concerning the Recon- 
struction Conference under the auspices of the 
Chamber of Commerce of the United States, held at 
Atlantic City the preceding week. 

At the opening of the second day’s session, John 
J. Gibson, manager of the supply department, West- 
inghouse Electric & Manufacturing Co., gave a talk 
on the subject, “Price Differentiation on a Basis of 
Quantity and Service.” He presented the manufac- 
turer’s view very clearly and his arguments were 
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freely discussed by the jobbers present, who showed 
how their warehousing and other services affected the 
price differential accorded their industry. 


DEBATE ON THE GOODWIN PLAN. 


W. E. Robertson, of the Robertson-Cataract Co., 
Buffalo, gave a talk on “Inherent Dangers of the 
Goodwin Plan from a Jobbing Standpoint.” He ex- 
plained what he understood by the Goodwin plan of 
merchandising and said he fully endorsed its educa- 
tional features. He could readily see why the elec- 
trical contractors were the strongest advocates of the 
plan since they had been the chief sufferers from the 
evils which Mr. Goodwin had tried to correct. How- 
ever, the contractors will not only profit by the elim- 
ination of these evils but also will gain by securing a 
large volume of profitable business in the field of elec- 
trical merchandising without having really earned it. 
Mr. Robertson pointed out other disadvantages that 
he felt were features of the plan, one being that the 
steady increase in the business due to the continual 
progress of the industry would be jeopardized by dis- 
turbance in the normal channels of distribution. In 
conclusion, he felt that it would be to the material 
advantage of jobbers to aid in establishing contractor- 
dealers to sell merchandise to domestic consumers; 
this in fact would warrant a reasonable expenditure 
on the part of the jobbers. 

In the afternoon, Wm. L. Goodwin replied to Mr. 
Robertson’s arguments. He stated that what has come 
to be known as the Goodwin Plan was a carefully 
worked out scheme that had proven very advan- 
tageous, first, in the Pacific Coast states where it had 
been in use some five years. Its details had been 
thoroughly developed and the fact that jobbers, manu- 
facturers, contractors and central stations were freely 
co-operating there and had fully accepted the plan was 
no small argument in showing that it was a workable 
and practical plan fair to all branches of the industry. 
The conditions that were favorable to it on the Pacific 
Coast also were the same as should be favorable on 
the Atlantic Coast or in other parts of the country. 
He therefore felt, and all who had carefully consid- 
ered the merits of his plan agreed, that the plan was 
suitable for the entire country. He answered the 
various criticisms that Mr. Robertson had offered and 
showed that they referred to minor features of his 
plan. He would like to see more constructive criti- 
cism, especially of the larger scope of the plan as 
applying to the country and the electrical industry as 
a whole. He was not determined on forcing his ideas 
upon the industry or any branch of it, and if improve- 
ments in his plan can be suggested they should be 
brought forward. It should be remembered, he said, 
that the contractors and local dealers are an element 
in the electrical industry that has not yet been devel- 
oped. They are an extremely important potential 
factor in extending the business of the industry. 

Another interesting paper presented at this session 
was that prepared by T. I. Jones, of the Brooklyn 
Edison Co., who discussed the subject of central- 
station merchandising and reviewed the successful 
methods followed by his company. In the absence of 
Mr. Jones, this paper was read by M. S. Seelman, Jr. 

The final session of the convention was devoted 
chiefly to reports of the committees. A. M. Little, 
chairman of the Publicity Committee, outlined the 
general publicity campaign which the association pro- 
posed to conduct during 1919. This will explain the 
important service rendered by jobbers and will make 
clear the economic character of their industry. The 
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function of the association will be explained, the extent 
of the business carried on and the size of the jobbers’ 
stocks will be disc‘issed, and the completeness with 
which the jobbers cover the demands of the country 
will be set forth. This campaign which has been 
authorized by the association is limited to $12,000. 

The report of the Committee on Uniform Ac- 
counting was presented by its chairman, H. F. 
Thomas. The report presented a system like that used 
by the electrical manufacturers and has been approved 
by the Federal Trade Commission. The association 
approved the report and suggested that members in- 
stall it at the beginning of their next fiscal year. 

J. N. Shreve, of the Electric Cable Co., was called 
upon to discuss the situation in regard to wire. The 
manufacturers had reached the conclusion that the 
reduction of stocks which was so urgent could be 
brought about by discontinuing the manufacture of 
duplex and double-braid wire in sizes Nos. 8, 10, 12, 
14 and 15. 





OWNERSHIP OF PUBLIC UTILITIES A 
VITAL QUESTION. 


Merchants Association of New York Appoints Committee 
to Investigate and Report on Government 
Ownership. 


Appreciating the vital question now at issue as to 
whether the public utilities of the country shall be 
acquired and operated by federal, state and municipal 
government, or whether they shall remain under the 
jurisdiction of private interests, the Merchants Asso- 
ciation of New York, through its president, William 
Fellowes Morgan, has appointed a special committee 
to study the operation of public utilities. Its members 
are James G. White, president of J. G. White & Co., 
Inc.; Otto Kahn, of Kuhn, Loeb & Co.; H. H. Porter, 
of Sanderson & Porter; Francis H. Sisson, vice-presi- 
dent of the Guarantee Trust Co., New York; Prof. 
Joseph French Johnson, dean of the School of Com- 
merce, New York University; and Frank R. Cham- 
bers, chairman of the board of Rogers, Peet & Co. Mr. 
Chambers will act as chairman of the committee. 

In making these appointments, Mr. Morgan has 
issued a statement reading, in part, “Although the Mer- 
chants Association has hitherto contended that govern- 
ment ownership and operation are economically, politi- 
cally, and. socially unwise and harmful, the changed 
conditions resulting from the war make desirable an 
examination of the subject to determine whether the 
association shall continue its previous policy, or 
whether, because of changed conditions, it shall mod- 
ify this .previous policy, and if so, in what manner 
and to what extent.” 





NATIONAL DRAINAGE CONGRESS FORM- 
ULATES EXTENSIVE RECLAMATION 
PROGRAM. 


Meeting Asks for Billion Dollar Appropriation. 


At the seventh annual meeting of the National 
Drainage Congress held in Chicago, Dec. 13 and 14 
resolutions favoring the appropriation of a billion dol- 
lars by the Government for the reclamation of wet 
lands; the selling of the best reclaimed lands avail- 
able to returned soldiers and sailors by the Government 
at actual cost; the creation of a federal department 
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of public works, with a place in the cabinet for its 
head, and the betterment of. waterways, roads, and 
other internal improvements were adopted. 

Considerable attention was given the matters of 
flood protection; irrigation and the development of 
inland waterways, and the creation and development 
of all water power consequent thereupon; construc- 
tion of highways of permanent construction. A tele- 
gram was sent Secretary McAdoo protesting against 
the revocation of contracts for barge construction or 
interior waterways. 

The following officers were elected: President 
Edmund T. Perkins, Chicago; vice-presidents, F. H. 
Newell, Urbana, Ill.; A. J. Kelly, Jr., Pittsburgh ; John 
A. Kruse, New Orleans; J. L. Craig, Stockton, Cal. ; 
H. M. Sparboe, Webster City, Ia.; treasurer, Charles 
G. Dawes, Chicago. 





SEATTLE STREET-CAR LINE PURCHASE 
NEARING COMPLETION. 


City to Take Over Puget Sound Traction Lines for 
$15,000,000—About $1,000,000 May Be Expended 
in Betterments. 


The purchase by the city of Seattle, Wash., of the 
street-car lines and equipment of the Puget Sound 
Traction, Light & Power Co. was tentatively agreed 
on by the two parties_concerned about three months 
ago for the sum of $15,000,000, payable in the city’s 
utility bonds. But there has been much necessary 
delay on the part of the city in taking the steps to 
legalize the purchase; then, as might be expecteed, 
some hitches and controversies have arisen, but there 
seems little doubt that the transaction will be finally 
closed between now and January. The contract under 
which the Puget Sound Traction, Light & Power Co. 
is to supply the city with electric power for the opera- 
tion of the car lines, is now planned to run six years 
instead of three. 

In the recent negotiations it was agreed that, before 
the traction company turns over the property to the 
city, the validity of the city’s utility bonds is to be 
passed upon by the State Supreme Court. 

The traction company had asked the city to pledge 
itself to pay the bonds and interest thereon, regardless 
of whether the net revenues of the street-car system 
were sufficient to make such payments; but the action 
taken by the city council on December 12 set forth 
the city’s position to be that the utility bonds will be 
a lien only on the gross earnings of the car system and 
that a rate of fare will be charged sufficient to meet 
the payments. A proposed provision for the city to 
pay the bonds or interest by taxation was rejected. 

If the car lines are taken over by the city, large 
expenditures are likely to be made in the way of 
extensions and bet#erments to meet the demands of 
urban traffic. It i¢ figured that many new car motors 
and some transiprmers will be required, as well as 
truck parts and éars. An electrical man well in touch 
with the situation estimates the probable cost of such 
necessary improvements at $1,000,000. 





Notwithstanding the difficulties incident the war 
the number of accidents to employes of the Public 
Service Co. of Northern Illinois shows a reduction of 
16% as compared with the same period last year. In 
view of hurried work, a difficult labor situation, the 
above record is considered as proving the value of the 
Safety First movement. 
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Strong Argument Made for Use of Electricity in Min- 
ing of Anthracite Coal—Electric Bakeries in Minneapolis 


USE OF ELECTRIC POWER IN THE MINING 
OF ANTHRACITE COAL. 


Commercial and Operating Advantages Set Forth in Paper 
Presented Before American Institute of Electrical 
Engineers, at Philadelphia, Dec. 13. 
3y J. B. CRANE. 

The production of anthracite coal in the United 

States for the past five years was as follows: 

Total gross tons. 
81,809,782 
81,580,479 
79,803,374 
78,406,387 
89,720,982 


Years. 
1913 
1914 
1915 
1916 
ae . 
The undeveloped beds are to such a large extent 
owned or controlled by the large producers that no 
extensive opening of new mines has taken place in 
recent years nor is to be expected in the near future. 
In the bituminous fields there are many indepen- 
dent holdings, and when the coal business was flourish- 
ing many new companies were formed and opened up 
mines, using electric drive, mainly on account of 
lower first cost for installation of machinery. The re- 
sulting economies were such as to force the former 
steam-operated mines to electrify, even where it was 
necessary to throw away expensive steam equipment. 
Coal producers are conservative and not having the 
many examples of successfully operated electrified 
mines before them, the anthracite operators have been 
slower in seeing the benefits to be derived and the 
economies to be effected by throwing out their steam 
operated and replacing it with electrically-operated 
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equipment. The margin of profit, due to the better 
organization of the producers, was also higher and the 
necessity of saving in the cost of production had not 
been brought home to them with the same force. For 
these reasons the possibilities of making a greater 
progress, in the decrease in amount of coal burned for 
power, in increased production of coal, in decrease in 
amount of labor and in the general living conditions 
for the employes, exists to a greater extent in the 
anthracite than in the bituminous coal regions. 

The anthracite operators are at the present time 
keenly alive to this fact and are making every effort 
to take advantage of the improvements to be made by 


electrification of their mines, but are handicapped by 
the difficulty of securing electrical equipment and by 
the impossibility of securing sufficient power from the 
central stations supplying power to the anthracite 
regions. 

The mines that have been electrified show some 
surprising results. The following figures are taken 
from a paper read before the American Institute of 
Mining Engineers (“Economy of Electricity Over 
Steam for Power Purposes in and About Mines”) by 
R. E. Hobart, Feb. 18, 1918: 

Steam operation Electrical operation, 
April, 1914 to Nov., 1916, to 
April, 1915. Nov., 1917. 
$46,992 $21,590 


Cost of power 
Included in above 8,700 


Cost of heating 


$43,992 $30,290 
Tons of coal mined 343,665 435,073 
Cost per ton $0.137 $0.0696 

When it is remembered that the value of the coal 
burned with steam operation has more than doubled 
and that the output of coal per man per year employed 
has increased from 540 tons to 647 tons, it will be 
seen the figures above, large as they are, represent only 
part of the saving to be effected. 

Some other figures obtained are interesting as 
showing costs of electrification, power used, etc. 

Mine No.l. Mine No. 2. 
Gross tons, yearly 641,533 670,000 
Kw-hr. consumption 2,312,195 3,477,876 
Kw. demand 870 1,135 
Annual load-factor 30.4 35 
Kw-hr. per ton mined 3.6 5. 
Kv-a. transformer capacity 2,000 
Hp. connected 2,400 
Cost of electrification $134,500 
Cost per hp. connected $56.04 
Per cent kw-hr. for pumping es 
Average depth of mine (ft.)........ 650 800 

Mine No. 2 had a boiler plant of 800 hp., used goo 
tons of coal per month and 11 men have been put to 
other work about the mine. The output will be largely 
increased this year as the above investment provides 
for additional equipment not yet in operation. 

Mine No. 1 has no pumping, hence the low kw-hr. 
per ton mined. 

The best figures I have yet been able to obtain indi- 
cate that 12 kw-hr. per gross ton of coal mined is the 
average figure for an anthracite mine. This is, of 
course, subject to wide variations in individual cases 
on account of depth of mine, amount of air required 
for ventilation, quantity of water to be pumped as well 
as the head pumped against, and amount of work 
necessary to prepare coal for market. The writer 
three years ago secured figures from over fifty bitu- 
minous mines and it is interesting to note the average 
kw-hr. per gross ton mined was 3.57. 

The less power required for mining bituminous 
coal is due to various causes, among which may be 
mentioned : 

Depth of Mine.—Bituminous mines in many cases 


: Total 


Item. 


$128.20 


50 
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are situated above tipple, so that coal is brought to the 
surface on level tracks, and from this point is loaded 
into the cars by gravity, while the anthracite mines 
are from 300 ft. to 1000 ft. in depth and all of the 
coal has to be raised to the surface and from there to 
the breaker. 

Pumping of Water.—The anthracite mines have 
more water to be taken care of and this water has to 
be elevated from the lowest level. 

V entilation—In spite of the fact that there is less 
volatile in the anthracite coal, there is generally more 
gas to be taken from the mine and a large amount of 
ventilation has to be provided for and the additional 
space used for shafts, etc., has to be ventilated. 


100 
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Preparation.—The breaker of the anthracite mine 
requires more power as the coal is sized to a greater 
extent than is bituminous coal. 

One anthracite mine had meters installed for the 
different services for one year and the following aver- 
age figures were obtained: 

Kw-hr. per gross ton 

Operation. of coal produced. 

Haulage 1.73 
Ventilation 1.62 
Drainage . 1.30 
Lighting (including charging station)... 0.12 
Hoisting aly 
Air compressor 2.1 
Breaker Oy 


Total 12.60 
The above mine produced 558,394 tons for the 
year. 
If we assume 12 kw-hr. per ton of coal produced 
there would have been required in 1917, if all coal had 
been produced electrically 1,076,652,c00 kw-hr. 
There was actually used in 
1917 in electrically operated an- 
thracite mines from central sta- 


tion and mine plants........... 215,000,000 





Total kw-hr. necessary to pro- 
duce remainder of coal elec- 
trically 861,652,000 

At the present time 10% of the coal produced is 
used to provide power to mine the remainder. There 
are some very bad cases; at one colliery 400 tons of 
coal is burned in the boiler plant for every 1000 tons 
of coal shipped. The above 10% does not include the 
coal used at centtal stations, so that to produce the 
89,720,982 tons in 1917 there was burned under boil- 
ers 8,972,000 tons 

In large stations we can produce 
1 kw-hr. for 2.5 Ib. of small anthra- 

cite coal 
(2.5 X 861,650 — 2240) 


There would be released for sale.. 8,007,000 tons 
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At one colliery 2:5% of the men 
were released by electrification. There 
are employed in the anthracite region 
150,000 men. If 2.5% are released by 
electrification, this makes a total of 
3750 men additional, which would be 
put to mining coal. Each man pro- 
duces 550 tons per year, so we should 
get additional (550 X 3750) 


2,062,500 


Additional coal produced by total 
electrification 10,069,500 tons 

The cost of providing for this is estimated as fol- 
lows: 

Additional kw-hr. required 

At 40% load-factor this represents a 
station capacity of (kw.) 

Cost of plant at $75 per kw 

Transmission and distribution lines, 250 
miles at $5000 


861,652,000 


$ 1,250,000 


$30,700,000 
Substation and mine installations, 900,- 
000 hp. at $40 per hp 
The savings to be effected would be 
10,069,500 tons of coal at $2 per ton 
Reduced mining cost, 700,000,000 tons 
at 7c per ton 


$36,000,000 


$20, 1 39,000 


Gross savings $25,039,000 
870,000,000 kw-hr. (861,- 

652,000 plus losses) at 11 mills 

for current delivered at mine.. .$9,570,000 
‘Depreciation 5% on $36,- 


000,000 $1,800,000 $11,370,000 





Re err Cy ress $13,660,000 
This represents 38% on an investment of $36,- 
000,000. 

At the present time the mining companies are 
financially able and are installing as rapidly as possible 
electrically driven machinery for increasing production 
and cutting down the requirements for labor. They 
cannot at this time secure the material for power 
houses and the central stations are preverted from 
supplying this power by the impossibility of securing 
the necessary capital to add to their facilities. It is 
suggested that means should be found for supplying 
the amount required to finance additions to these plants 
so that the vital needs of this industry for power can 
be met. 


PUEBLO COMPANY’S WATER-POWER OUT- 
PUT INCREASES. 


Favorable water-power conditions this year at the 
Skaguay, Colo., hydroelectric plant of the Arkansas 
Valley Railway, Light & Power Co. has enabled the 
plant to show an output of 34'2% in excess of the 
preceding year. 


ELECTRICAL BAKERIES. 


How electricity is supplanting the housewife in the 
matter of bread baking is described in an article in 
the Minneapolis Journal of December. At least one 
Minneapolis bakery performs every operation in its 
bread baking, from mixing the ingredients to wrapping 
the bread in wax paper, by electricity. The loaves are 
even distributed to the dealers in electric delivery 
trucks. 
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Making Operation Safer—Insulator for Reflecting High- 
Frequency Waves to Arrester—Concrete Pole Foundations 


INSULATED CAPS TO REPLACE HOLD 
CARDS. 


Recommendations for Replacing Hold Cards on Switching 
Apparatus. 


3y Harotp P. WILLIAMS. 


Hold cards which are tied to the control apparatus 
of electrical equipment so as to indicate this apparatus 
must not be touched are so well known as to require 
no description. These cards are used almost universally 
by industrial and utility electrical corporations. The 
customary practice seems to be to tie these identifica- 
tion or “hold cards” upon the operating mechanism, 
indicating that the line or machine is to be dead until 
some authority states to the contrary. The color of 
the cards is often red or pink, indicating danger. 

The hold card or identification card is a good thing, 
but they have nevertheless, disadvantages. They get 
sviled and deteriorate, oil soaks into them, and they 
pick up dirt. They are bulky, and time is required to 
tie them in place, especially when many are used, as 
when a station bus is kept dead; and time is wasted 
when making the bus alive again. If the cards are not 
actually tied in place they may be blown off their 
position, causing error and creating a hazard. 

Many companies use fiber caps to cover the ter- 
minals or clips of the control switches upon the switch- 
boards. When a circuit is closed the insulating fiber 
cap is placed upon the opening clip, thus making it im- 
possible to open the circuit or mechanism inadvertently, 
but only deliberately after removing the cap. The 
same applies to the clips of a circuit or apparatus cut 
out of service. 

Now, if the caps usually used are painted black, 
and additional caps of fiber painted red are used, it 
would seem that the use of the red caps instead of 
hold cards could be largely dispensed with except for 
special purposes. For routine switching the use of 
caps is advantageous. They cannot blow away or fall 
off; because of the manner in which they may be 
fastened on they cannot be ignored, mistakes cannot 
very well occur, they save time and trouble, hence their 
use is less likely to be foregone, and they do not 
deteriorate. ‘ 





HELPING THE CHOKE COIL RETARD 
HIGH-FREQUENCY WAVES. 


Use of Kick-off Connection Found Advantageous for 
Outdoor Installations. 


The Republic Railway and Light Co. in its outdoor 
substations at Lowellville, Brier Hill and elsewhere is 
using a strain insulator per phase in connection with 
the electrolytic lightning arresters protecting their 
outdoor substations. This insulator is used to cause 
a “kick-off” by utilizing the impedance of a length 


of conductor and the tendency of a high-frequency 
wave to travel in a straight line or the shortest path 
and not follow sharp radii and sudden changes of 
direction of a conductor. 

The accompanying sketch shows the installation of 
the strain insulator referred to. The strain insulator 
is inserted in the main leading-in conductor to the 
choke coil, on the line side of the choke coil, as seen. 
The electrolytic lightning arrester has the earth 
terminal grounded as is usual practice; but the other 
arrester terminal has two conductors or jumpers con- 
nected to it. One of these is fastened to the arrester 
terminal and goes from there to the main conductor, 
between choke coil and strain insulator. The second 
conductor is connected to the same arrester terminal, 
but goes to the in-coming conductor on the line side 
of. the strain insulator. In other words, the strain 





Diagram Showing Use of Strain Insulator and Use of Two 
Conductors, One of Large Radius and One Perpendicular 
to Assist Deflection of Waves of Steep Wave Front. 


insulator is in parallel with the two jumpers connected 


to the one terminal of the electrolytic arrester. The 
jumper connected between strain insulator and choke 
coil is installed so as to hang as nearly vertical as pos- 
sible, making a 90° angle with the horizontal conduc- 
tor. The jumper on the line side of the insulator is 
installed on a slant, and so that it makes a bend of 
large radius with the overhead horizontal conductor. 

The purpose of this arrangement is to cause the 
high-frequency wave coming along the line to travel 
down the first jumper encountered toward the light- 
ning arrester. At the arrester it encounters a sudden 
change of path, due the vertical position of the conduc- 
tor between insulator and the choke coil, hence the 
charge tends to be shunted to the arrester. The ap- 
proach to the lightning arrester is so gradual that there 
is little tendency for the strain insulator to flash over. 
The strain insulator should have a high factor of 
safety and high spark-over voltage. ’ 

Reflecting the surge or wave of steep wave front 
tends to cause its discharge to ground more readily. 
Reflecting it tends to reduce the work that the choke 
coil is called upon to do, which means that less energy 
will get past the choke coil to the transformer windings 
or whatever is beyond, and which the arrester and 
choke coil are protecting. 
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MATERIAL REQUIRED FOR CONCRETE 
POLE FOUNDATIONS. 


Materials Lists and Specifications Simplify Work and 
Make Uniform Results. 


Under certain conditions and circumstances con- 
crete foundations are necessary for the structures sup- 
porting electric light and power cables, whether these 
structures are of wood or of metal. Standardization 
is recognized as reducing the amount of work on a 
job, in doing or preparing to do it, reducing the time 
for accomplishing it and making for low cost and 
simplicity generally. The following standardized 
methods of placing concrete foundations by the Com- 
monwealth Edison Co. may be of interest. 
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Wooden Pole 
Side Strain 
in Sand 

6.8 Cu. Ft. 
1% Bags 
: 3ags 


Wooden Pole 
Side Strain 
in Clay 
14 Cu. Ft. 
1 Bag 
2 Bags ) 
4 Bags 


7 Bags 


Cu. Ft. Concrete 
Cement 

Sand 

Stone 


Total 10% Bags 


Fig. 1 shows the foundations for wooden poles sub- 
jected to side strain when erected in clay and sand 
respectively. The quantity of concrete, in cubic feet, 
and the individual amounts of cement, sand and stone 
are given also. 

Fig. 2 represents the foundations for a wooden 
pole when used as a support for a transformer plat- 
form, and when set in rock. 











ELECTRICAL REVIEW 


979 


Wooden 
Pole Set 
in Rock 


8.4 Cu. Ft. 
2% Bags 


5 Bags 
10 Bags 


17% Bags 


Fig. 3 represents three iron poles. The left-hand 
and central illustrations are iron poles used for corners 
and for strains, set respectively in sand and clay. The 
right-hand unit is an iron line pole. 


Wooden Pole 
For Transformer 
Platform 
7.3 Cu: Ft. 

2 Bags 








[Iron Poles 
Corner and Sirain—— 
Sand Clay 
29.0 Cu. Ft. 19.0 Cu. Ft. 
7 Bags 4% Bags 
Bags 9 Bags 
Jags 18 Bags 


Line Pole 

$0 Cu. Ft. 

1 Bag 
Bags 
Bags 


Cu. Ft. Concrete .... 
Cement 

Sand 

Stone 





Total Bags 31% Bags 7 Bags 


The various forms of foundations, with the 
amounts of concrete and aggregate for each, is in- 
cluded in the company’s book of overhead construc- 
tion specifications. The line foreman, knowing the 
job, is able to immediately familiarize himself with 
the work and what it entails. The bags of cement, 
aggregate and sand are then taken out on the job so 
as to save time and labor at the commencement, and 
eliminate neediess amounts of material when the job 
is done. 





SELECTIVE GENERATOR PROTECTION. 


Interconnection Between Synchroscope and Overload 
Relays. 


Many engineers advocate the use of time-element 
overload relays for generator protection, while others 
maintain it better to connect the generators without 
overload protection on the score of continuity of 
service. 

However, some companies find it a good policy to 
connect overload relays through the synchronizing 
plug, thus giving automatic protection at the time of 
synchronizing without interfering with normal service. 
Thus the generator is protected from excessive syn- 
chronizing cross currents, but in ordinary service it is 
protected only by the usual reactors. 
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Proper Maintenance of Pyrometers—Installing Bell Wires 
That Can be Easily Repaired—Supports for Crane Wires 


HELPS ON PROPER MAINTENANCE OF 
PYROMETERS. 


By A. GEMMELL. 


The electric pyrometer, like all other heat-indicating 
and recording instruments, has to be kept in proper 
condition to obtain accurate results. The better care 
the leads, fire-ends, etc., have the less trouble is expe- 
rienced and the better the results that are obtained. 
If these parts, such as the leads, are allowed to dangle 
down or the fire-ends are allowed to go without the 
proper protection, trouble and inaccurate readings are 
sure to be the result. The accompanying illustrations 
are submitted to show how quite simple methods can 
be put into effect to overcome some of the troubles 
often experienced, and a longer service can be obtained 
out of the leads and fire-ends. 

It is customary when fire-ends are put into retorts, 
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Figs. 1 and 2.—Front and Sectional Views of Ordinary Strap for 
Holding Protecting Pipe—View of Improved Method 
of Holding Strap. 


muffles, etc., that they be protected by iron pipes of 
some kind or other, so that when the retorts are being 
filled with the material to be annealed or heated to a 
certain temperature they will not get damaged. Fig. 1 
shows a strap that is commonly used for holding these 
protection pipes. After the nuts and bolts holding 
these straps are exposed to the heat a few times it is 
next to impossible to loosen them up when wishing to 
put in new fire-ends. Often when these have to be 
loosened and the nuts cannot be moved, the straps are 
forced open with a chisel, which means that they will 
never set back in their proper place again and the con- 
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Figs. 3 and 4.—Arrangement of Protecting Pipes and Fire-Ends 
in Retort—Enlarged View, Showing Details. 


sequence is that the pipes will be loose and sometimes 
work out from their straps. Fig. 2 shows what I have 
found to be an improved method of holding these 
straps in place. When wishing to loosen the strap the 
14-in. cap screw can be loosened with very little 
trouble. The cap screw has several advantages over 
the nut and bolt; the bolt will turn and the thickness 
of the nut is 54 or % in., while the holding thread on 


Staain Mae — 








Fig. 5.—Simple Method of Swinging Connecting Wires Out of 
the Way. 
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the cap screw is only ¥% in., showing that the task of 
loosening it up is very much easier. This method 
takes up a little. more room but not enough to be no- 
ticeable. The views also show a style of protection 
pipe that is used where the fire-ends have to be placed 
along the sides and bottom of retorts, which makes it 
much easier to remove the old fire-end and put in a 
new one. If the fire-ends are placed in a straight 
position and do not have to be bent, a plain round pipe 
will answer the purpose just as well, as the fire-end 
can be removed for inspection without disturbing the 
pipe. 

Figs. 3 and 4 show a method of putting fire-ends 
into retorts with which good results are obtained. It 
is in just such places as these where straps like that 
shown in Fig. 2 will be a great help. 

Fig. 5 shows the leads running from the retort to 
the pyrometer. When these leads are disconnected 
from the retort, as when the latter has to be removed, 
they are often thrown carelessly to one side, some- 
times falling to the floor to be trampled on, or many 
times they are thrown near the opening of the furnace 
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Figs. 6 and 7.—Method of Raising Connecting Wires—Detail of 
Counterweight. 


or on other hot parts which chars or burns off the 
insulation. If a method like that shown in Fig. 5 is 
used, the disconnected leads can be swung up against 
the wall and the wires kept free from the. furnace, 
floor or traveling crane; %-in. pipe will answer the 
purpose. 

Fig. 6 shows a method of keeping the wires out of 
the way in cases where the openings to the furnace are 
on the sides or ends. When disconnected, the weight 
can be arranged so that it will just lift the wire high 
enough to not be in the way and still be in reach when 
wishing to connect again. Fig. 7 shows how weights 
for such purposes can be easily made. One or two 
strands of fairly heavy wire are twisted together and 
two or four prongs are bent from the loose ends, as 
shown; when these are pressed into the pipe they will: 
keep the eye in the center and also hold better when 
the lead is poured in. 
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METHOD OF WIRING BELLS WHICH PER- 
MITS EASY. REPAIRING. 





By W. F. Perry. 


The installation of bell and annunciator systems is 
extremely cheap and simple and usually very rapidly 
done because it does not require a great deal of insu- 
lating. The maintaining of these systems, however, is 
much more difficult, many breaks occurring partly on 
account of this cheap and rapid installation and partly 
on account of the fragile nature of the material and 
wire used. 

To overcome this difficulty, the writer installs all 
bell wiring in such a manner that, if any trouble is 
found on a line, one line may be pulled out and re- 
placed without disturbing any other wire. The plan is 
to take each and every wire in as nearly a straight a 
line as is possible to the cellar without any interior 
fastenings whatever. 

A piece of board about % in. thick should be 
fastened flush with the studding, at the outlets, and a 
hole cut through it with a small bit. Holes should be 
bored right through the basement, care being taken to 
keep them in line. A small stick will suffice to hold 
wire from falling back through the hole by twisting 
the wire around it. In the cellar a nail may be driven 
in and the wire tied to it. The button wires at the 
door should be installed as nearly as possible in the 
same manner. After the house is completed and the 
bells and buttons are in place, the loose ends in the 
cellar can be connected. 

In this way only basement wiring which is open is 
supported and in the event of one of the concealed 
wires breaking it is a simple matter to pull a new wire 
in its place. 





SUPPORTS FOR CRANE CONTACT WIRES. 


Louisiana Fire Prevention Bureau Criticises Mr. Miles’ 
Suggestion for Supporting Collector Wires. 


For the following criticism of a recent article en- 
titled “A Simple Support for Crane Contact Wires,” 
appearing on page 741 of the present volume, we are 
indebted to the Louisiana Fire Prevention Bureau, 
New Orleans, La., of which R. P. Strong is secretary. 

In reference to the article by George F. Miles, 
describing the support for crane contact wires in 
ELECTRICAL REvIEw, issue of Nov. 9, 1918, we think 
that the supporting of the main collecting wire as 
described and illustrated in Figs. 1 and 2 are in viola- 
tion of the 1918 edition of the National Electrical Code 
requirements. Rule 43a, paragraphs 2 and 3, states 
that the main collector wires must be supporteed by 
approved insulators and must be rigidly and securely 
attached to their insulating supports at least every 
20 ft. 

We do not think that the method of supporting 
would even be satisfactory for bridge coilector wires 
as described in paragraph 4 of the same Rule 43a, 
which are permitted to loosely lie on their insulating 
support, for the reason that the groove as shown in 
the insulator is of the same diameter of that of the 
conductor, and the least lateral movement of the trol- 
ley pole or movable contacts that connect the bridge 
motors would very likely throw the collector wires 
entirely off the insulator. 

We think that a margin of at least two or three 
inches should always be provided to take care of this 
possbility. 
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Newspaper Reading as Source of Inspiration and Assis- 
tance—Men as Factor in Appliance Sales—Lamp Policy 


THINK OF YOUR BUSINESS WHEN READ- 
ING THE NEWSPAPERS. 


Numerous Suggestions for Increasing Business May Be 
Obtained by This Means. 


By Ira R. ALEXANDER. 


The proprietor of a store carryipg a line of elec- 
trical merchandise will find much of value to his busi- 
ness in the local newspapers and that fact should be 
remembered when reading them. A large number of 
business men merely glance through the daily papers 
of their cities to get a hurried view of what is occur- 
ring in certain circles of the city’s life and, in which 
they are interested, while a large portion of the paper 
is not read at all, or is merely skimmed through with 
no thought of hunting out items that will aid them in 
bettering their business. 

For example, suppose you are reading one of your 
local papers and come to an item stating that a certain 
young couple in your city is to be married on a certain 
date. Do you merely say, “Well, so Joe is to be mar- 
ried at last,” or do you see possibilities in the item that 
will make sales for you and thereby increase your busi- 
ness? There are such possibilities in the item and 
almost every other item of like nature. Why not make 
a note of the coming marriage and when you get to 
your store the next morning look over your stock and 
pick out a number of articles that you feel will make 
ideal wedding gifts for Joe and his bride. After you 
have done that, sit down to your desk and get up a 
good personal letter, or letters, and send them to par- 
ties interested that will be searching for suitable wed- 
ding gifts. Point out in a friendly way what you have 
in your store which you consider to be suitable wed- 
ding gifts, and after explaining them, invite the inter- 
ested parties to your store to look at your selections 
and any others in the store that they may think would 
fill the bill. Such letters will certainly interest some 
to whom they are sent and, as a result, people will be 
drawn to your store to see what you have that will 
serve as a wedding gift. You will make friends for 
your store in doing so and you will make sales and 
increase your business as a result. There are also 
many other ways by which the newspapers will serve 
you. Note down anniversaries that will call for pres- 
ents and go after the gift business in the same way as 
you would after the wedding gift trade. It will work 
in the same manner and will be another means of 
enlivening business. In writing your personal letters 
give the people the impression that you are interested 
in them and they, in turn, will be interested in you and 
your store. 

The advertisements that appear in your local 
papers can also be made to serve you in bettering your 
own business. It is a good plan to cut out every good 
advertisement and paste them in a scrap book. When 
that book is filled you have a mighty good reference 
book to aid in getting up good advertisements of your 
own. When at a loss to know what to prepare for 





your advertisement on a certain day take down the 
scrap book and glance through it, reading sentences 
here and there from the different advertisements 
pasted in the book. The reading of those sentences 
will suggest ideas to you and you will soon find that 
you have enough to make out your advertisement. In 
making up such a scrap book be sure and pick only 
the best advertisements and the quality of the adver- 
tisements will be bettered as a result. 

It is also well to study the newspapers in order 
to find out what the people are most interested in at 
the time and make use of that knowledge in arranging 
window displays. Suppose there is to be a home-tal- 
ent play given in the city for some charity benefit. 
The featuring of this event in your window display 
just a short time before the play was given would 
cause people to stop and look which would draw their 
attention to the store and consequently benefit your 
business. Any event taking place in your city that is 
occupying the people’s minds should not be considered 
by a man dealing in electrical merchandise merely as 
a good story, but it should be made use of in the fea- 
turing of his window displays. Local political issues 
can be utilized in the same manner, although a dealer 
should not feature any one side in a political battle 
but should merely touch upon the event from a general 
standpoint. 

An electrical merchant doing business in a small 
town where his local paper prints the news of new 
arrivals in the city should make a note of the people 
just moving into his city and write chem a personal 
letter of welcome to the town in a friendly manner 
and suggest that they become better acquainted and 
invite the newcomers to the store when in the market 
for anything in the electrical line. 

There are also cases where a dealer can make use 
of items which, however, will not make immediate 
sales. For example, if you read about a certain young 
man, or young lady, receiving high honors at school 
or elsewhere and the parents are your customers, it 
would be a good plan to write a letter to them and 
congratulate them on the honor that has been received 
by their boy or girl. Write the letter as friend to 
friend and tell them that you are always interested 
in the members of your big family. Such a letter will 
certainly appeal to most people and they will feel 
kindly toward you and your store. As a result they 
will want to give you their trade more than ever and 
your business is bettered indirectly, if not directly. 
There are many other instances of like nature where 
a dealer can get the good will of his customers, by 
keeping one eye on his business when reading the 
local newspapers. 





ELECTRICAL APPLIANCES POPULAR. 


In Youngstown, Ohio, the electrical dealers have 
sold over 500 of the best types of electric washers 
and vacuum cleaners this year, in spite of the war 
prices. 
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MEN AS A FACTOR IN APPLIANCE SALES. 


Strong Appeals to the Husband Bring as Important Re- 
sults as Direct Appeals to the Housewife. 
By C. A. Gauss. 

It is true that it is the woman who benefits most 
from the use of the majority of electrical appliances 
and that it is she rather than the man who desires such 
conveniences the more. But this is not true in all 
cases. It will be found that the housewife who is of 
middle age or a little beyond it is too often accustomed 
to the drudgery of house work to be progressive 
enough to become interested in the most modern con- 
veniences. In other cases labor-saving appliances are 
considered so expensive in many households that the 
advisability of purchasing them is a subject that would 
be discussed at length by both man and wife. In such 
a case it is generally easier to convince the man of the 
economy of such devices than it is the woman. Most 
men are familiar with labor-saving machines in either 
the office or factory and can, hence, readily see the 
analogy between labor-saving appliances in the home 
and labor-saving appliances in their places of business 
or employment. 

In place of trying to sell only the housewife, sell 
the man of the family also. Especially is this ad- 
visable in the case of the more expensive appliances, 
such as vacuum cleaners, washing machines, dish- 
washers, ironing machines, etc. The purchase of such 
machines involves a considerable outlay and must gen- 
erally be discussed by both man and wife. Many an 
unsold family can be sold in this way. Many families 
that have never used electrical appliances can be 
started using them if only the man of the house is also 
Use strong appeals to both his affections and 
Recall such incidents as “the house- 
“Bridget’s French leave,” “the burnt 
supper,’ “the delicatessen dinner,” “the household 
drudge,” “why women are tired,” etc. If you use 
appeals such as these, it is relatively easy not only to 
get a man to acquiesce with his wife in the purchase 
of electrical appliances but to actually take the in‘tia- 
tive in introducing electrical appliances in his home 


S( yi l. 
intelligence. 
cleaning mess,” 





STORE FINDS NEW USE FOR ELECTRIC 
RADIATOR. 


Radiators for Occasional Service in Mild Climes. 


The epidemic of Spanish “Flu” in New Orleans 
brought a heavy demand for electric heaters and heat 
During the month of October the New Orleans 
Railway & Light Co. sold 63 electric heaters of the 
“headlight” type now so popular, and a large number 
of heat pads as well. There has been a very strong 
demand for heaters ever since the weather grew cool 
and people began to think of the advisability of pre- 
paring for another possible coal shortage. The con- 
venience and effectiveness of the electric :radiator 
made it first choice and a large sale is looked for 
throughout the winter. 

An interesting application of the electric radiator 
developed in New Orleans recently which undoubtedly 
is going to lead to a large number of other sales. The 
proprietor of a good sized grocery store called at the 
salesroom of the New Orleans Railway & Light Co. 
to look at radiators. He told the salesman that he 
meant to use it in his store. It was a fairly large 
grocery store and no other heat was available. Ap- 
parently, he thought he could use this radiator for 


pads. 
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general heating and the salesman warned him that this 
appliance was not designed for such heavy duty. It 
then developed that the grocer’s idea was to install 
this heater on the shelf behind ‘the counter for the 
purpose of warming his hands. 

Owing to the nnidness of the New Orleans cli- 
mate, it is quite common to have no general heating 


‘in grocery stores, butcher shops and other markets, but 


while the customer, who is in the shop but a few min- 
utes, does not feel the cold uncomfortably, the clerks 
are forced to dress warmly and during sharp weather 
are constantly troubled with cold hands. By utilizing 
this electric radiator, it is possible for them to go 
and stand before it when not waiting upon customers, 
and in a few minutes relieve the numbness of their 
fingers and restore circulation, 





CHANGE IN LAMP-MERCHANDISING 
POLICY OF CENTRAL STATIONS. 


Adherence to List Price Is Benefiting Contractor-Dealers 
and Creating Better Feeling Among Electrical 
Interests. 


In many localities throughout the country central 
stations have adopted the new policy of merchandising 
lamps at list prices, and it is interesting to note the 
effect, says the “Edison Sales Builder.” 

In the Buffalo section the public has seemed en- 
tirely satisfied with the few cents increase in the price 
of lamps, realizing the necessary increase of manufac- 
turing and the distribution cost. 

In all cases reported the lamp sales of the central 
stations were maintained or increased, and the fact 
that under this policy lamps can be handled at a profit 
is an incentive to greater effort on the part of the lamp 
sales department. This effort has resulted, among 
other things, in a more efficient organization, increased 
mail solicitation, and better delivery methods. 

There has been a marked improvement in the 
policy of electrical contractor-dealers due to this 
change. They have become more active in the sale of 
lamps and thus have co-operated with the central sta- 
tions in increasing the connected load of the consum- 
ers, at the same time developing considerable improve- 
ment in the quality of the household and commercial 
lighting. 

Needless to say, as a result the relations between 
the central stations adopting this method and the con- 
tractor-dealers have greatly improved. This is only 
one instance of the beneficial effect to the entire elec- 
trical industry of adhering to list prices in electrical 
merchandising. It is to be hoped that this policy will 
be continued to other lines of electrical goods and to 
all sections of the country. 





ENTERPRISING COMPANY EXPANDS. 


Duncan Electric Co., Spokane, Wash., has taken 
larger quarters to permit of an expansion of its busi- 
ness. In addition to a growing merchandising busi- 
ness, the company carries on an extensive repairing 
work. Some new equipment is being installed, and 
the shop force will be increased to 15 men. 





TACOMA TAKES OVER STREET-CAR LINE. 


Arrangements have been made in Tacoma, Wash., 
for the municipality to operate the Tide Flat street-car 
line of the Tacoma Railway & Power Co. The city 
is to take over the ownership of this line about Janu- 
ary I, 1919. 
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Recent Improvements in the Design of Modern Electrical 
Welding Equipment by Various Electrical Manufacturers 


FEATURES OF ELECTRICAL APPARATUS 
DESIGNED FOR WELDING. 


Special Equipment Designed to Meet Exacting Demands 
of This Class of Service by Manufacturers. 


For many years prior to the outbreak of the war 
the use of electric power in welding had a steady but 
rather slow growth. This was partly due to the neg- 
ligence of the’electrical manufacturers in developing 
suitable apparatus for this work. The extreme condi- 
tions brought about by the war, necessitating the 
utmost conservation on the part of all classes of busi- 
ness and the uncertainty of deliveries of new parts, 
created-a great demand for this method of welding 
as a means of mending or reclaiming defective metal 
parts. In addition the prominence given electric weld- 
ing by its adoption by the Emergency Fleet Corpora- 
tion for use in shipbuilding has caused many manufac- 
turers to regard it in a much better light than formerly. 

The added impulse thus lent this process has re- 
sulted in many new and radical improvements in the 
design of apparatus intended for use in connection 
with it by many manufacturers. While many of these 
improvements cannot be considered as new no attempt 
has been made to bring them before the trade. This 
is due to the fact that almost the entire production 
of this apparatus has thus far been acquired by the 
Government for use in the various war industries. 
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With the war ended, this demand has been consider- 
ably reduced so that modern welding apparatus can 
now be obtained by any class of industry. For this 
reason, therefore, the present is considered an espe- 
cially favorable time for introducing many of these 
improvements to the trade. 

The requirements of electric welding are particu- 
larly characteristic and exacting as to load and also 
varied to meet individual conditions. Many changes 
have therefore been made in the designs of the gener- 
ating equipment to meet these load requirements and 
many different types are available for every purpose. 
In this article no attempt will be made to describe 
any particular make of apparatus to the disadvantage 
of any other make, but merely to bring out as clear 
as possible the features of some of the principal types 
now being built. 


Arc-WELDING APPARATUS. 


In are welding, with both carbon and metallic elec- 
trodes, the success of the operation is largely dependent 
upon the proper regulation of the arc. As the arc is 
drawn longer the current decreases and the voltage 
increases. Too much variation of the arc is of course 
detrimental to the weld as gases are more apt to creep 
in when the arc is too long forming pockets or affect- 
ing the character of the finished weld, and in addition 
the heat variations have a bad effect on it. A number 
of manufacturers therefore, have taken great pains 
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General Electric Portable Balancer Set in Special Weatherproof Housing. 
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to limit this fluctuation by providing special current 
regulating apparatus to be used in this work. 

~ The balancer set manufactured by the General Elec- 
tric Co. has been very successful in meeting this re- 
quirement. This balancer set is designed to operate 
on a 125-volt d.c. line. In this set two armatures 
are mounted on one shaft and connected in series 
across the supply circuit. One terminal of the weld- 
ing circuit is taken from the connection between the 
two armatures and the other from the d.c. supply 
direct. Regulation by this method is practically in- 
stantaneous and largely automatic. The control is 
arranged so that when the arc is drawn too long the 
current is completely cut off but can be reconnected by 
striking the arc. These balancers can be used on one 
welding circuit only and if the supply is alternating 
ent or other than 125 volts, direct current, a 


cul 
generator set must be used in conjunction with 


motor 
them. 

in the equipment manufactured by the Wilson 
Welder & Metals Co. this regulating is done by 
means of a carbon pile resistance which is operated 
by a solenoid and can be controlled by means of a 
. switching device held in the operator’s hand. Multiple 
operation with this equipment can be accomplished by 
the addition of these resistances, which are compara- 
tively cheap. Their operation, however, is not as 
quick as the balancer. A separate generator and drive 
is necessary with this equipment to provide the proper 
voltage.. This company has made a special study of 
the metallurgical problems of electric welding and has 
developed a line of special metallic fillers to be used 
with the different metals when welded. Recently it 
has had remarkable success in the welding of cast-iron 
parts by using these special fillers. 

The Lincoln Electric Co., of Cleveland, accomplishes 
this result by means of a special generator winding and 
a stabilizer. This equipment has also been very suc- 
cessful in many fields. 

The Westinghouse Electric & Manufacturing Co. 
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has also developed a special generator for use in 
arc welding to which they add suitable grid or equiv- 
alent resistances controlled by simple panels. This 


company has incorporated simplicity into all its weld- 





Six-Operator Wilson Welding Outfit Showing Carbon Resistances 
on Back of Panels. 


ing designs contending that the arc must be maintained 
practically constant if successful welding is to result 
and that in addition to the added expense and greater 
liability of damage which special equipment insures, 
a good welder can operate better and produce better 
results when not hindered with the operation of such 
apparatus. 
PorRTABLE ARC WELDERS. 

With arc-welding equipment the portability of the 
outfit is often the essential factor. To meet this re- 
quirement many types of portable apparatus have been 
developed by the different manufacturers. Some of 
these outfits, such as the Lincoln portable welder il- 
lustrated, permit of use where no electric supply is 
available. In this instance the energy is supplied from 
a gas engine conveniently mounted with the low voltage 








Westinghouse 1600-Amp. Motor-Generator Welding Set in Use at Large Railroad Shops. One of the Largest Sets in Use. 
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generator and control. Other outfits are mounted on 
trucks and are operated by motors which can be con- 
nected to available supply lines. The control panels 
also are very often portable and can be used at differ- 














Lincoln Portable Weider Showing Compact Method of Mounting. 


ent places on a special feed line constructed for weld- 
ing operations. 

In addition many special equipments for use on 
railroads have been brought out. These are either 
mounted on small cars or trucks which can be run 
on the tracks and are supplied from the trolley service 
if used on electric traction lines or by motors or 
engines when used on steam roads. 


Spot WELDERS. 


Spot or butt welding by electricity is done by 
special spot or butt-welding machines several of which 


are on the market. All these machines operate on the 
same principle: alternating current is transformed by 
a transformer in the machine to about 2 to 10 volts. 
The current is then carried at this voltage to the hold- 
ers of the machine to be transmitted to the metal to 


Specimens of Angle Iron Spot Welded on Thomson Spot Welder. 


be welded. When the metal reaches the proper tem- 
perature pressure is exerted on this metal forcing it 
together into a weld at the point of contact. 

As the electrical features of this operation are 
comparatively simple and standard for all makes the 
selection will depend greatly upon the mechanical de- 
tails of the welder. The power by which the neces- 
Sary pressure is exerted on the metal can be either 
manual or foot power or may be operated by com- 
pressed air or motor. In addition special types to 
meet various requirements are made by nearly all the 
manufacturers. 

An idea of the advantages to be derived from this 
method of electrical welding is clearly expressed in 
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the following list which was compiled by the Thom. 
son Electric Welding Co. of Lynn, Mass, 

First. The heat is generated within the metal which 
brings each particle of metal at the point of weld to 
the desired temperature at the same time, thereby pro- 
ducing a perfect weld. In all other processes the heat 
is applied to the metal from the outside, causing the 
surface to be hotter than the interior. ° 

Second. The energy consumed gives the highest 
possible heat efficiency and is only used when needed. 
In all other processes a large percentage of energy js 
wasted. ; 

Third. The heating is very rapid and even, and js 
greatest at the abutting ends of the metals. Further. 
more, it is always under control. 

Fourth. There is no excessive heating, hence no 














Spot Welder Made by the Pacific Welder & Manufacturing Co., 
Seattle, Wash. 


excessive oxidation or carbonization of metal, and 
there is no electro-chemical reaction of the metal. 

Fifth. The tensile strength of the weld is prac- 
tically as great as any other cross-section of the metal. 

Sixth. The work can be held in accurate align- 
ment. 

Seventh. The operator is in no danger and can 
work without dark glasses or apron. Shocks are im- 
possible. Furthermore, the work while heating is vis- 
ible, and metal is hot only at the point of weld. 

Eighth. This process causes no heat, dirt, or 
smoke, and is always ready to operate. 

Ninth. It is the fastest and most economical proc- 
ess for welding quantites of duplicate work. 

Tenth. Welds can be substituted for machining 
certain pieces, thereby reducing both labor and mate- 
rial costs. 

Another feature of the spot or butt welder is that 
they can be operated by even the most inexperienced 
employ. The operator quickly learns to judge when 
the metal is at the right temperature and therefore 
when to apply the pressure. 
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Natinal Conduit Changes Personnel—Automatic Electric’s 
Annual Banquet—Belgium Representation— Other News 


Consolidated Fire Alarm Co., 37 East Eighteenth 
t. New York City, has filed notice of a reduction in 
pital from $2,500,000 to $500,000. 

Link-Belt Co., Chicago, has recently issued a book 

(No. 353) on the subject of coal and ash conveyors. The 
handling of coal and ash at the power plant and the han- 
dli of coal in storage are gone into in detail. The 
value of the publication is very much enhanced by the 
inclusion of a number of plans for installations under 
various circumstances. 

Crouse-Hinds Employes’ School.—A new industrial 
school has been opened at the plant of the Crouse-Hinds 
Co.. Syracuse, N. Y., manufacturer of Condulets, etc., with 
a membership of 87 enrolled at the inauguration. Classes 
in the reading and writing of English will form the main 
part of the program, and will be conducted three after- 
noons a week by teachers supplied by the Department of 
Public Instruction, 

National Conduit & Cable Co., New York City, an- 
nounces the following changes in its personnel: Hugh J. 
Pritchard, who has served the company as vice-president, 
has been elected president, and in taking this office Mr. 
Pritchard fills a vacancy created last April by the death 
of George J. Jackson. G. H. Hawley, who has been in 
charge of the plant of the Ansonia Brass & Copper Co., is 
now vice-president in charge of manufacture, while George 
F. Bauer, controller of the company is appointed treasurer. 

Edison Storage Battery Co., Orange, N. J., has ready 
for distribution an interesting wall calendar for 1919. 
Each monthly sheet gives not only the dates of the cur- 
rent month, but in smaller type at each side also the past 
and coming month. The illustration shows an_ Edison 
storage cell with the corner cut away to show the internal 
construction. All of the parts are named and pointed out 
by arrows, so that it is possible to obtain a very good 
idea of the construction of the cell. Some of the parts 
are colored to enhance the contrast. This is probably the 
best representation of Edison battery construction that 
the company has as yet issued, especially in that it is 
practically full size. 

Automatic Electric Co., Van Buren and Morgan 
streets, Chicago, Ill., manufacturer of automatic telephone 
instruments, exchange and line equipment, will continue 
its annual custom of giving a big banquet to its employes. 
The next gathering will be on Saturday evening, Feb. 1, 
1919, and will be called the Victory banquet to the staff. 
It wili celebrate, incidentally, the 27th anniversary of the 
beginning of the manufacture of automatic telephone 
equipment. Of the company’s employes, 236 men joined 
the country’s military and naval forces; a few of these 
are already back and it is expected that considerably more 
will return in time for the February feast, which is 
expected te be more successful than ever. 

Central Electric Co., Chicago, is sending out a letter 
per bearing its standard letter head on the subject 
ving a Christmas present for “friend wife.” This 

er places the question fair and square up to friend hus- 

In part it reads: “Have you settled the Christmas 
present proposition for ‘friend wife’ yet, or are you hesi- 
lating between several luxuries, jewelry or something, 
for which you yourself are not wildly enthusiastic? Why 
not work on a new plan this year and give her something 
that will mean increased efficiency in HER BUSINESS— 
that of running YOUR home? Get her a helper without 
pay, like an Electric Sewing Machine, for instance. Fig- 
ure it out for yourself—if an adding machine or dupli- 
cating machine or addressing machine will save time in 
your office, it becomes a business proposition to have 
them, and you get them. Shouldn’t the same thing be 
true of your home? Start this season with an electric 
sewing machine, a washing machine or a suction sweeper. 
They are just as much a business proposition in the home 
as is the adding machine in the office.” 


Edison Storage Battery Co., of Orange, N. J. an- 
nounces the appointment of George F. Simons as district 
sales manager of its Detroit district. Mr. Simons suc- 
ceeds Bertram Smith, who was recently called to the main 
office at Orange, N. J., in the capacity of assistant general 
sales manager. Mr. Simons has been associated with the 
Edison Storage Battery Co. for the past three years. He 
has had valuable experience in storage-battery practice, 
and previous to his coming to the Edison Storage Battery 
Co., was for nine years associated with the old National 
Battery Co., Buffalo, N. Y., and with the United States 
Lighting & Heating Co. 


Westinghouse Electric & Manufacturing Co. has 
sent out Catalog Section 8-C, entitled “Westinghouse 
Electric Ware.” This brochure, as its name implies, illus- 
trates and describes the many varieties of electrical hard- 
ware manufactured by this company. These include the 
three-pound iron, the type E household and laundry 
irons, coffee percolators, turnover toasters and standard 
toaster-stoves, table stoves, hot plates and disk stoves, 
chafing dishes, curling irons, warming pads, instrument 
sterilizers, bell-ringers, water heaters and accessories for 
water heaters, cozy-glow radiators, luminous radiators, 
mantel or flush-type luminous radiators, type D air heaters 
and bayonet immersion heaters. In addition to the de- 
scription of these various appliances, all of which are illus- 
trated, the external view always being shown and fre- 
quently also a cross section, some convenient data are 
included on the energy required for the heating of build- 
ings and for the heating of water. 


W. C. L. Lamot, 22 Northumberland avenue, London, 
is anxious to correspond with American manufacturers 
desirous of obtaining a representative in Belgium. Mr. 
Lamot is anxious to obtain the sole agency for a few im- 
portant firms. In proposing their propositions manufac- 
turers are asked to send catalogs, literature, price lists, 
credentials, terms of commission and payment and deliv- 
eries. Mr. Lamot was established in Antwerp as an im- 
porter, exporter and shipping agent from 1907 until the 
outbreak of the war, and intends to -re-establish his busi- 
ness again as soon as conditions permit. Mr. Lamot is 
secretary of the Association des Industriels Belges, Etab- 
lis dans le Royaume-Unl; secretary to the Ligue Maritime 
Belge; member of the Government Advisory Committee 
for Belgian Inland Transportation (London); secretary- 
treasurer, Belgian Barge Owners’ Federation. As reter- 
ence Mr. Lamot refers those interested to General H. W. 
Thornton, general manager Great Eastern Railway, Eng- 
land, and late of the Pennsylvania Railroad. Manufac- 
turers’ literature, price lists and catalogs should prefer- 
ably be in the French language. 


The Esterline Co., Indianapolis, in sending out its 
monthly bulletin, known as the Esterline Graphic, de- 
scribing its recording instruments, is also sending a letter 
that forcibly makes one conscious of the conditions as 
they exist today in industry, in business, in fact, in any 
undertaking. This letter, sent out under the signature of 
J. W. Esterline, president of the company, says in part: 
“The keen competition following the war will necessi- 
tate more than ever maintaining the highest efficiency of 
machines and tools, cutting costs wherever possible, and 
securing of accurate records of operations. The battle 
for efficiency and maximum production during the past 
vear has been clearly reflected in the sales of Esterline 
Efficiency Instruments, as it has been necessary to more 
than double the capacity of our plant during the past sum- 
mer. In the Graphic enclosed, we are making three im- 
portant announcements, relative to (1) the new Type 
“MS” graphic instrurrent; (2) the first portable graphic 
power-factor meter; (3) the new duplex portable indi- 
cating instruments. Bulletins and catalogs have already 
been prepared describing these new instruments, and will 
be sent upon request.” 
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EASTERN STATES. 


MARLBORO, MASS.—The Koehler 
Manufacturing Co. has made announce- 
ment that the construction of the pro- 
posed new one-story power house at 
its plant, about 40x80 ft, has been 
postoned until early in the coming 


spring. The structure will cost about 
$20,000. 
NEW BEDFORD, MASS. The 


Whitman Mill Corporation has com- 
menced the construction of a new one- 
story transformer building at its plant. 


NEW LONDON, CONN. — Ground 
has been broken by the Government, 
Navy Department, on the construction 
of two new one-story sub-charging sta- 
tions at the local navy yards, to cost 


$20,000 


BALDWINSVILLE, N. Y. — The 
Seneca River Power Co. has filed ap- 
plication with the Public Service Com- 
mission, Second District, for permis- 
sion to acquire the capital stock of the 
Oswego River Power Transmission Co., 
Syracuse, and to increase its capital 
stock to $200,000. The company re- 
cently increased its capital to $100,000. 
The two companies operate distributing 
systems at Baldwinsville, Phoenix, Van 
Buren, Lysander and other municipali- 
ties in this district, and it is set forth 
in the application that the business in 
this territory can be handled more ef- 
ficiently by one corporation, eliminating 
the duplication of operating expenses. 


BAY RIDGE, N. Y.—The Govern- 
ment, Bureau of Yards & Docks, has 
completed plans for the installation of 
a new fire alarm system at the local 
naval station. 


BINGHAMTON, N. Y.—L. M. Weed 
& Co., manufacturers of leather sport- 
ing goods, etc., have contracted with 
the Binghamton Light, Heat & Power 
Company for supplying additional elec- 
tric energy for operation at their plant, 
to provide for increased capacity. About 
35 h. p. will be required. 

BINGHAMTON, N. Y.—J. F. Bishop 
is said to be planning to increase the 
capacity of his plant. It is understood 
that approximately 50 K. W. addition- 
al will be: required, service to be fur- 
nished by the. Binghamton Light, Heat 
& Power Co} 

NEW YORK, N. Y.—Fire, on De- 
cember &, d¢stroyed a quantity of elec- 
trical equipment and other machinety 
at Execution Rock Lighthouse, located 
on one of the most dangerous reefs 
in Long Island Sound, between New 
Rochelle and Sands Point. The ma- 
chinery furnishing the station with pow- 
er to flash its signal was completely 
destroyed, necessitating the patrol of 
several naval vessels to warn approach- 
ing craft of the reefs. Work will be 
commenced at once on the installation 
of new machinery. 
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NIAGARA FALLS, N. Y.—The Pub- 
lic Service Commission, Second Dis- 
trict, has authorized the issuance of 
$2,000,000 mortgage bonds by the Nia- 
gara Falls Power Co. under a mort- 
gage executed by the Hydraulic Power 
Co. to the Bankers Trust Co., Buffalo, 
as trustee, the latter company being one 
of the concerns recently consolidated, 
the new organization now known as 
the Niagara Falls Power Co. The pro- 
ceeds of the bonds will be used to pro- 
vide for extensive additions. and im- 
provements, including the construction 
of a channel from the Hydraulic Co.’s 
intake at Port Day, deepening of the 
canal, improvements at the inlet, fore- 
bay and gatehouse, new penstocks, the 
installation of new hydraulic equip- 
ment, the erection of a new addition 
to Power House No. 3, the construc- 
tion of a new ice run, and other im- 
provements. 


VERONA, N. Y. — The Adirondack 
Electric Power Corporation has peti- 
tioned for permission to construct and 
operate an electric plant in the town 
of Verona, Oneida County. 


WATERTOWN, N. Y.—The Board 
of Water, Light and Power is now mak- 
ing plans to start the municipal power 
plant development the first thing in the 
spring. Engineer Thomas L. Tomlines 
will furnish plans and estimates. 


ATLANTIC CITY, N. J.—The Board 
of Public Utility Commissioners has 
handed down an order to the Atlantic 
Coast Electric Railway Co. to better 
its service. Included in the order is 
the requirement that effective January 
1. a monthly statement shall be filed 
with the Board as to the conditions at 
the power plants of the company, etc. 


BRANCHVILLE, N. J.—Announce- 
ment has been made that owing to the 
present shortage of water, the local 
electric light plant has been compelled 
to curtail operations temporarily. 


CAMDEN, N. J.—The plant of the 
duPont Co., Sixth and Jackson Streets, 
was recently damaged when a high gale 
blew over three large smokestacks, 90 
feet high, used it is understood, for 
power purposes. It is said that the 
company is planning for immediate re- 
building. 

HOBOKEN, N. J.—The New Jer- 
sey Lamp Co. has filed notice of au- 
thorization to operate a plant on Pater- 
son Street for the manufacture of elec- 
tric lamps. Nathan Wise, 368 Broome 
Street, New York, heads the company. 


NEWARK, N. J.—The Victor Elec- 
tric Co. has filed notice of authoriza- 
tion to operate at 19 Market Street for 
the manufacture of electrical supplies. 
Joseph E. Tansey, and M. E. Coleman, 
6 Sidney Place, head the company. 


NEWARK, N. J.—John V. Lang, 36 
Merchant Street, has had plans pre- 
pared for alterations and improvements 


in his boiler plant. A permit for the 
work has been issued. 


PATERSON, N. J.—The City has 
completed plans for improvements in 


the _ Street-lighting system in various 
sections of the city. 


PERTH AMBOY, N. J.—The Board 
of Aldermen has requisitioned the sum 
of $1200 in its budget for 1919 to pro- 
vide for the maintenance of the fire 
alarm system; lamps and lighting sys- 
tem $28,000; municipal electric light 
equipment, $2000. 


POMPTON LAKES, N. J. — The 
Borough Council has sold its bond is- 
sue for $56,000, recently issued to pro- 
vide for the construction of a new ad- 
dition to the municipal electric plant. 


TRENTON, N. J.—The Trenton & 
Mercer County Traction Co. has re- 
cently been ordered by the Board of 
Public Utility Commissioners to make 
improvements in its system including 
the installation of new equipment, com- 
prising insulators, insulator pins, the 


‘completion of a signal system, new 


feeder lines, and other work. Consid- 
erable new rail construction is also 
planned. 


MILTON, PA.—The War Depart- 
ment, Washington, D. C., has announced 
its intention of abandoning the con- 
struction of the proposed new _ iocal 
power plant, estimated to cost $100,000. 


NANTICOKE, PA.—The Liberty 
Throwing Co. has completed founda- 
tion work for the erection of the pro- 
posed new one-story boiler plant at 
its works, estimated to cost $8000. 


PHILADELPHIA, PA.—The Penn- 
sylvania Railroad, Broad Street Sta- 
tion, has awarded a contract for the 
erection of the proposed new one-story 
power plant addition at Butler street 
and Glenwood avenue, to cost $5000. 
The William Steele & Sons Co., Six- 
teenth ‘street and Parkway, is the con- 
tractor. 


PHILADELPHIA, PA.—tThe Free- 
land Manufacturing Co., Freeland 
street and Walnut lane, has awarded 
a contract for alterations and improve- 
ments in its engine plant and dyehouse. 
William H. Eddleman & Sons, 453 
Green lane, Roxborough, are the con- 
tractors. 


PHILADELPHIA, PA.—H. R. Hein- 
icke, Inc., St. Girard Building, has 
been awarded contracts for the erection 
of a new radial brick stack at the plant 
of David Lupton’s Sons Co., Tulip and 
Allegheny streets; and a similar struc- 
ture at the plant of the American In- 
sulation Co. at Stokley and Roberts 
streets. 


PHILADELPHIA, PA. — In con- 
nection with the annual budget ar- 
ranged by the School Board for the 
operation and maintenance of public 
schools for 1919, the sum of $693,759 
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for light and power purposes, coal, 
etc., had been voted. 


PHILADELPHIA, PA. — Consider- 
able new electrical equipment will be 
required by the Supplee-Wills-Jones 
Co. in connection with the construction 
of large new ice cream factory to 
be erected at 3336-38 Market street, at 
a cost of approximately $58,000. 


ITTSBURGH, PA. — The Union 
Steel Casting Co. has completed plans 
construction of a new crane 
runway at its properties near Sixty- 
frst street on the Allegheny Valley 
Railroad, estimated to cost $22,000, to 
provide for the operation of an elec- 
tric traveling crane. 

TSBURGH, PA. — American 
e Co. has bought about 120 acres 
reffe station, near West Elizabeth, 
1e Monongahela division of the 
svlvania Railroad, where it will con- 
t a large plant and lay out a model 

One hundred thousand dollars 
e expended. The town will be 
ed with water and electric light- 


for the 


‘TSBURGH, PA.—Announcement 
een made by Richard W. Gardi- 
local coal distributor under the 
1 States Fuel Administration, that 
ndustrial concerns shall provide 
selves with fuel through their own 
ts, effective December 5. The ad- 
tration has excepted from this rul- 
ll public utilities. 


,\LTIMORE, MD.—Fire on De- 
er 7, destroyed a quantity of ma- 
ry and electrical equipment and 
iged the plant of the Spedden Ship- 

building Co. to the extent of approxi- 
mately $200,000. 


SALISBURY, MD.—Fire | recently 
oyed a quantity of electrical equip- 
t at the plant of the Salisbury Ice 
The total loss is placed at about 
") 


[ARLESTON, W. VA. — The 
wha Collieries Co., National Bank 
lding, is planning for the installa- 
of new power plant equipment at 

its properties. 


ARKSBURG, W. VA.—The Bel- 
le Glass Co. is making rapid prog- 
on the installation of a new gas 
icer plant at its works at Tenner- 
near Buckhannon. 


OGA, W. VA.—The Tioga Coal 

is planning for the installation of 

electrical mining equipment, in- 

ing motors, haulage apparatus, and 

iary equipment. J. N. Berthy, Jr., 

anager. 

\MPTON ROADS, VA.—Fire on 

nber 10 damaged the power plant 

at the local Government naval base, 

calising a damage estimated at approxi- 
mately $50,000. 

RICHMOND, VA.—The Virginia 

failway & Power Co. is having plans 


prepared for the construction of a new 
dam at the falls of the Appomattox 
River, near Petersburg, for the develop- 


ment of water power. The company 
Proposes to furnish electric energy to 
cities in eastern Virginia. 


NORTH CENTRAL STATES. 


PIQUA, OHIO—The preliminary 
Steps toward the installation of the 
white way system of street lighting as 
Proposed a year ago by the Dayton Pow- 
er & Light Co. were taken by the city 
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Florida Engineering Society. An- 

nual meeting, Jacksonville, Jan. 5, 
1919. Secretary, J. R. Benton, Gaines- 
ville, Fla. 
Institute of Consulting 
Engineers, Inc. Annual meeting, New 
York City, Jan. 13, 1919. .Deputy sec- 
retary, B. Etchelle) 35 Nassau street, 
New York City. 

Northern White Cedar Association. 
Annual meeting, Milwaukee, Wis., 
Jan. 21, 1919. Secretary, N. E. Bou- 
cher, 702 Lumber Exchange, Minneap- 
olis, Minn. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 
Ill., Jan. 28-30, 1919. Secretary, W. S. 
Boyd, 175 West Jackson boulevard, 
Chicago, Il. 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 13, 14 and 15. Secretary, H. A. 
Lane, Oklahoma City, Okla. 

New Mexico Electrical Association. 
Annual meeting, Albuquerque, N 
Mex., Feb. 17-19. Secretary-treasurer, 
Charles E. Twogood, Albuquerque, N. 
Mex. 


American 











council when the company was author- 
ized to go ahead and commence the work 
on Main street from the Pennsylvania 
Railroad north to Green street. Ad- 
dress city clerk. 

ALBANY, IND.—The Albany Water 
& Light Co. and the Montpelier Utili- 
ties Co., allied companies, have filed pe- 
titions with the Indiana Public Serv- 
ice Commission for surcharges. They 
wish a surcharge of one cent a kilo- 
watt-hour to bills for residence light- 
ing, two cents for commercial light- 
ing and five mills for power. 


ELWOOD, IND.—The Indiana Gen- 
eral Service Co. has notified the Elwood 
City Council that in the future it will 
not provide lights free for the council 
chamber and auditorium in the city 
building and a half price for the other 
rooms in the building, as required to 
do under the franchise granted by the 
city. The company asserts that it is 
contrary to government regulations of 
utilities. The council will take the mat- 
ter to the Indiana Public Service Com- 
mission. 


INDIANAPOLIS, IND. — What 
amounts to authority for the sale of the 
exchange plant and other property in- 
terests of the Central Union Telephone 
Co. at Terre Haute, Ind., to the Citi- 
zens Independent Telephone Co. is con- 
tained in an order entered by Judge W. 
W. Thornton in the Superior Court. 
The consolidation of the telephone prop- 
erties at Terre Haute is contemplated as 
the result of the proceedings. The or- 
der was entered in the suit of William 
A. Reed and others against the Central 
Union Telephone Co., of which David 
R. Forgan, Edgar S. Bloom, Frank F. 
Fowle and Edward H. Schmidt were 
appointed receivers several years ago 
and authorized the receivers to apply 
to the Indiana Public Service Commis- 
sion and to such other state and fed- 
eral regulatory bodies as may have juris- 
diction for authority to transfer the 
property. The terms of the sale in- 
volve the acceptance by the receivers of 
$192,700 of the capital stock of the Citi- 
zens Co.; $379,400 of the first-mortgage 
2%, bonds of the Citizens Co. at 914%4%, 
subject to the appraised value of the 
property, and refunding and mortgage 
extension bonds of the Citizens Co., 
equivalent to the difference, if any, be- 
tween the appraised valuation of the 
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property and the total of the par value 
of the stock to be issued to the re- 
ceivers and the net amount of the first- 
mortgage bonds. 


KOKOMO, IND.—Engineer F. T. 
Morrissey, care Indiana Railway & 
Lighting Co., is interested in developing 
a water-power plant. 


PERU, IND.—The City Council of 
Peru has voted to issue bonds in the 
amount of $40,000, the proceeds to be 
used in defraying current expenses, 
principally because the electric light de- 
partment is behind $37,000, due to war 
conditions. 


TERRE HAUTE, IND. — Construc- 
tion of new repair plant for the Penn- 
sylvania railroad has been begun, the 
contract having been let to the George 
A. Fuller Construction Co. of New 
York. Among the new buildings to be 
erected are a car repair shop, machine 
shop, planing mill, paint shop, store- 
room, material warehouses, extension to 
the roundhouse and various other 
buildings as well as an extension to the 
power house. More than 300 men are 
working on the construction of the 
new plant and additions, the total es- 
timated cost of which will amount to 
$250,000. Approximately 400 men will 
be employed in the new plant. 


AURORA, ILL. — The 
United Gas & Electric Co. 
extensive improvements. 


KANKAKEE, ILL.—The Illinois 
Public Utilitigs Commission has made 
effective on one day’s notice a six-cent 
fare on the lines of the Kankakee Elec- 
tric Railway Co. Nineteen tickets will 
be sold for one dollar. 


PEORIA, ILL.—An important ruling 
by the Illinois Public Utilities Commis- 
sion suspended until April 11 the pro- 
posed increases for electric services by 
the Central Illinois Light & Power Co.,” 
affecting Peoria, East Peoria, Avery- 
ville and Bartonville. 


ROCKFORD, ILL.—A six-cent fare 
has been allowed the Rockford City 
Traction Co. by the Illinois Public 
Utility Commission. Nine tickets will 
be sold for fifty cents. Fares on the 
Rockford and Interurban Railroad Co. 
will be increased to 2.6 cents a mile, 
when tickets are bought, and to 3 cents 
a mile when passengers board cars with- 


ROCKFORD, ILL. — The Rockford 
City Traction Co. will lay a double track 
on Seventh street between Third ave- 
nue and Eleventh avenue, with the ex- 
ception of the hollow between Railroad 
avenue and Eighth avenue. The expense 
of the improvement will be about 
$39,000. 


SPRINGFIELD, ILL—The Spring- 
field Gas & Electric Co. has filed in the 
Illinois Supreme Court an appeal case 
from the Circuit Court of Sangamon 
county to enjoin the city of Springfield 
from operating its electric light plant 
without coming under the jurisdiction 
of the Illinois Public Utilities Commis- 
sion. The Circuit Court refused to is- 
sue the injunction. 

JANESVILLE, WIS. — Engineer J. 
C. Jacobsen, 1135 First National-Soo 
Line Building, Minneapolis, Minn., will 
prepare plans for a water-power plant 
for the city of Janesville. 

KAUKAUNA, WIS.—Engineer W. 
B. Montgomery, Kaukauna, has pre- 
pared plans to remodel dam and make 
other improvements for the Green Bay 


Western 
will make 
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The specifica- 
water 


& Mississippi Canal Co. 
tions include new _ generator, 
wheels, gates, sluiceway and remodel 
tailwater dam. Wm. Van Nortwick, 
Treas., 758 College Ave., Appleton. 


MILWAUKEE, WIS.—Archt. Henry 
C. Hengels, First National Bank, Mil- 
waukee, is making plans for addition 
to plant owned by the Industrial Con- 
troller Co., 866 Greenbush St., Milwau- 
kee. Estimated cost $15,000. Charles 
Gr Weich, President” n 

BUCK GROVE, IOWA.—An election 
is to be held for the purpose of voting 
bonds for a complete new electric light 
plant 


ALTENBURG, MO. — Altenburg 
Light & Power Co. will rebuild its plant 
recently destroyed by fire. 

HOLT, MO.—There is a movement 
on to light Holt by electricity. The 
proposition is the same as that made 
to Kearny, Lawson, Polo and other 
towns, by the Excelsior Springs Light 
& Power Co., which is to furnish the 
current. The only assurance asked is 
that the towns will install a few street 
lights, to be paid for by special taxa- 
tion. 

SPRINGFIELD, MO.—An annex to 
the power plant at the Frisco Railroad 
shops for the Springfield Gas & Electric 
Co. is to be erected soon. 

COLONY, KANS.—Colony Electric 
Light Co. has been formed by Wm. 
Quiett, Lee K. Lasater, O. D. Larson, 
and R. O. Bundy. A building will be 
erected to be 16 by 300 ft. <A Fair- 
banks-Morse 25 hp. engine and a 15-kw. 
dynamo have already been purchased. 
The plant will be in operation within 30 
days, it is expected. 

FORT SCOTT, KANS.—Judge E. C. 
Gates has announced that the sale of 
the Gas & Electric Co.’s property would 
be held on Jan. 18. The plant will prob- 
ably be bought by the second-mortgage 
bondholders, including the Central Na- 
tional Bank of St. Louis, which holds 
about $100,000 in bonds, and several St. 
Louis business men, who have been chief 
stockholders. 

VOLIN, S. D—Bonds have 
voted for light and water plant. 
dress Village Clerk. 

MUNICH, N. DAK.—Electric light 
bonds to the amount of $3500 has been 
authorized and will be offered for sale 
in the near future. 


SOUTH CENTRAL STATES. 

LOUISVILLE, KY.—Tuck & Co., 113 
West Main street, are planning for the 
installation of new power plant equip- 
ment at their works. 

MADISONVILLE, 
Bernard Mining Co. will erect power 
house at Loch Mary to furnish elec- 
tricity to its nine mines and for light- 
ing number of towns, including Earl- 
ington. Transmission lines will be con- 
structed. Address General Manager. , 


MANCHESTER, KY.—The Colum- 
bia Panama Coal Co. is planning to in- 
crease the capacity of its local plant. 
It is proposed to erect several new 
structures at the works, including a 
new power plant for operation, machine 
and repair shops, etc. 

LA GRANGE, LA.—The council will 
offer for sale Jan. 10th the $25,000 
electric light bonds. C. L. Smith, City 
Clerk. 
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LEVY, ARK.—The City Council at 
its monthly meeting completed arrange- 
ments to have the new light system in- 
stalled and put into operation. 


ARDMORE, OKLA.—The Ardmore 
Street Railway Co. will erect power 
plant in connection with the construc- 
tion of electrig railway. Address I. M. 
Putnam. ’ 

OKMULGEE, OKLA.—The City is 
planning for extensive improvements 
and alterations in the municipal electric 
light and ice plants to cost about 
$125,000. 


SAPULPA, OKLA.—Kiefer Light & 
Fuel Co. has increased its capital stock 
from $10,000 to $15,000. 

TERITON, OKLA —tThe  Teriton 
Telephone Co. has been incorporated 
with a capital of $1500 by Jesse D. 
Doty and Viola Doty of Manford, 
Okla. 

SHINER, TEX.—The city of Shiner 
has decided to lease out the electric 
light plant, but will retain the control 
of the water plant and will secure power 
from the new lessee to run the water 
plant and to light the streets. 


WESTERN STATES. 


GLENDIVE, MONT.—The electric 
light plant owned by Pape Bros. burned. 
Loss $6000. 


CASPER, WYO.—At the meeting of 
the citizens E. C. Boyle, Major Orms- 
by and Ben. Scherok were appointed a 
committee to wait upon the council and 
place a proposition for the construc- 
tion or purchase of a municipal light- 
ing plant. 


CARLSBAD, N. M.—Carlsbad Light 
& Power Co.’s plant was completely 
destroyed by fire. Manager Pritchard 
estimates the loss on machinery at near- 
ly $12,000. The plant will be rebuilt 
soon. 

CASA GRANDE, ARIZ.—Plans are 
being made for the establishment of an 
electric power plant here. 

PROVO, UTAH.—The Beaver River 
Power & Light Co. has increased its 
capital from $400,000 to $1,000,000 for 
general expansion. The company has 
also changed its name to the Telluride 
Power Company. 

MOLSON, WASH. — The Molson 
electric light plant, operated by Ward 
Brothers, is planning for the installa- 
tion of new generating machinery and 
subsidiary apparatus to be used for 
auxiliary service at off-peak periods. 

NORTHPORT, WASH. — The West 
Kootenay Power & Light Co., a sub- 
sidiary of the Consolidated Mining & 
Smelting Co., is building a new high- 
tension transmission system from its 
power station at Bonnington Falls to 
Northport, and Princeton, B. C., by way 
of Trail, B. C. The new line is esti- 
mated to cost about $1,000,000, and will 
be used by the Northport Smelting & 
Refining Co. and the Canada Copper 
Corporation at each location, re- 
spectively. At Northport, the electric 
energy will be used for smelter opera- 
tion, while at Princeton, with site known 
as Copper Mountain, the service will be 
for mining and concentrating work. 


TWISP, WASH.—The Twisp Roller 
Mills & Power Co., recently incorpo- 
rated with a capital of $30,000, will op- 
erate an electric plant in this vicinity. 
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H. C. Lewis and J. M. Pate head the 
company. 


SEATTLE, WASH —The Granby 
Consolidated Mining Co., Operating at 
Anyox, B. C., will build a new electric 
power plant at its coke works now jn 
course of construction. 


MARSHFIELD, ORE.—The Johnson 
Lumber Co. which has replaced its 
plant recently destroyed by fire, is plan- 
ning for the installation of new motors 
to increase the present capacity. Elec- 
tric service is furnished by the Moun- 
tain States Power Company. 


EL MORO, CAL.—The Colony Hold- 
ing Co. is building a new power plant 
in this section to be known as the 
Atascadero power plant. Considerable 
work in the new station will be han- 
dled by Renard & Stary, electrical con- 
tractors, Los Angeles. 


FRESNO, CAL.—The Pacific Gas & 
Electric Co., San Francisco, is planning 
for the construction of a new pumping 
plant at its local gas works. A ma- 
chine and forge shop will also be con- 
structed. 


HOLTVILLE, CAL—The Holton 
Power Co. is planning for extensions 
and improvements in its transmission 
and distributing systems. It is under- 
stood that a section of the present sys- 
tem at Holtville will be reconstructed, 
with heavier cables and additional taps 
and line connections for increased dis- 
tribution. The company is also plan- 
ning for the installation of new trans- 
formers. 


OAKDALE, CAL.—The local power 
plant, known as the Knight’s Ferry 
power plant, is making improvements 
and betterments with intention of again 
placing the plant in operation, having 
been closed for some time past, to fur- 
nish power to shipbuilding and other 
industrial works in this section. 


SAN FRANCISCO, CAL.—The 
Sierra & San Francisco Power Co. and 
the Coast Counties Gas & Electric Co., 
Santa Cruz, are planning for the re- 
construction of a number of sections of 
their overhead lines in compliance with 
a recent order from the State Railroad 
Commission. Application has been made 
to the Commission for an extension in 
time in which to complete the work. 








PROPOSALS q 


J 


LIGHTING EQUIPMENT.—Jan. 6, 
1919, at Columbus, Ohio, bids will be 
received for labor and material for re- 
modeling memorial building. The specti- 
fications include lamps, fixtures, switch- 
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board, theater dimmers and new 
iW 
Her- 


tures and lamps. Address W. J. 
man, clerk of the County Board. 


INVERNESS, MISS.—Sealed pro- 
posals will be received Jan. 2nd for fur- 
nishing materials, equipment and sup- 
plies and constructing certain water 
works and electric light plant improve- 
ments for the said town in accordance 
with plans and specifications on file 
in the office of the Mayor. The spect- 
fications include cast iron and galva- 
nized pipe, valves and hydrants, oil en- 
gines, pumps, reservoirs, alternators 
and miscellaneous line material. Ad- 
dress C. E. Wallace, Mayor. 
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Recent Patents 
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Selected and Summarized by Albert Scheible, Patent 
Attorney, 79 


Making Commutable Segments (1,- 

051 and 1,282,052).—The first of 

a two patents describes a method 

‘ cutting commutable segments from 

blank with a minimum of waste, and 

other patent relates to the strip or 

ik from which such segments are 

Both patents were assigned by 

rt E. Doman (of Elbridge, N. Y.) 

the Dyneto Electric Corporation 
yf Syracuse, N. 


Manufacture of Steel (1,282,660).— 
mrding to this patent, issued to 
uel S. Wales (otf Pittsburgh, Pa.) 
electric furnace is first charged 
solid scrap metal. Then molten 
1 is added to this solid scrap to 
1 a coherent and heated mass, 

which this mass is electrically 
ed within the furnace to form 

1 of the desired composition. 


Slow-Down Controller (1,282,828). 
arrangement of circuits and 
electromagnetic switches for auto- 
matically controlling the slowing 
down of a motor is shown in this 
patent, assigned by Clark T. Hen- 
derson of Milwaukee to the Cutler- 
Hammer Mfg. Co. 


Automatic Train Control (1,282- 
582).—For this purpose, Winthrop 
K. Howe (of Rochester, N. Y.) uses 
ircuit controllers actuated by a shoe 
which is carried by the vehicle. Con- 

t rails are placed at intervals along 

track and are engaged by this 
ioe, but only one of the controllers 
is actuated when the vehicle travels 
in either direction. The other circuit 
controller is actuated only when the 
oe strikes a contact rail, while the 
vehicle is moving in one direction. 


Transformer Construction (1,282,- 
W856) —In building transformers of 
the distributed core type, Svend E. 
Johannesen (of Pittsfield, Mass.) em- 
ploy s three U-shaped core portions 
with the ends of the shanks pecu- 
liarly notched to fit into each other. 


—A\n 


1,282,086.—Transformer Construction. 


In this way, he is able to use similar 
punchings for the three core parts, 
and also provide three air passages 
through the winding. The patent 
was assigned to the General Elec- 
tric Co. 


West Monroe Street, Chicago, Illinois 





A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 











Outlet Box (1,282,317).—In the floor 
box of Ilijah A. Terrell, a bridge piece 
supports the electric fitting and is 
held in its proper place by novel 
means. (Patent assigned to W. R. 
Ostrander & Co.) 


Electric Oven (1,282,195).—In the 
oven designed by Jay D. Crary (of 
Aberdeen, Wash.) a reflector is pro- 
vided at one side of the heating unit. 
The resulting heater can either be in- 
serted from the top of the oven with 
the reflector directing the heat down- 
ward, or inserted from the bottom of 
the oven with the reflector directing 
the heat upward. 


(1,282,933). — An 
slid 


Oven 
which a receptacle is 


Electric 
oven in 
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1,282,933.—Electric Oven. 


into a hollow core is disclosed in 
this patent to Le Roy L. Pontius of 
Chicago. 


Switch Motion (1.282,853).—Arthur 
C. Kelle (of Hyde Park, Mass.) has 
designed this straight-line movement 
for use on the operating mechanisms 
of electric switches, so that a move- 
ment of a link in one direction will 
cause the desired switch element to 
move at right angles to the link 
and in a straight line. The patent 
was assigned to Sears B. Condit Jr., 
of Brookline, Mass. 


Testing Spark Coils and Plugs 
(1,282,760) .— portable case has 
contacts in it for making the elec- 
trical connections to a spark coil 
box when the latter is inserted in a 
suitable compartment. The case also 
contains a battery and a short-cir- 
cuit indicator. Patented by Charles 
T. Cole, of Roundup, Mont. 


Recovering Zinc (1,283,077 and 1,- 
283,078). — Two methods of remov- 
ing cobalt from the electrolyte when 


producing zinc are described in these 
patents to Galen Howell of Palo 
Alto, Calif. 


Controlling Humidifiers  (1,282,- 
763)—A hygrometer has contacts 
mounted on a part which moves in 
response to changes in the humidity, 
and these contacts actuate a circuit 
controller. Patent assigned by Mal- 
colm Curry (of Holyoke, Mass.) to 
the American Thread Co. of Jersey 
City, N. J. 

Portable Signaling Searchlight (1,- 
282,219).—Under this title, William 
Grether (of Dayton, Ohio) has pat- 
ented a_ portable battery with a 
searchlight connected to it and so 
mounted on the battery casing that it 
can readily be swung in various direc- 
tions. 


Brush Connection (1,282,101).—To 
connect a stranded conductor to a 
carbon brush, Arthur R Miller (of 
Cleveland) first inserts a thin metallic 
cylinder into a. recess in the brush. 
Then he compacts the strands of the 
conductor solidly into this cylinder, 
bends the projecting part of the cyl- 
inder over the strands and compacts 
it solidly against these strands. The 
patent was assigned to the National 
Carbon Co. of Fremont, Ohio. 


Suspension Insulator (1,282,481).— 
In constructing multiple-section in- 
sulators for suspending high voltage 
wires, Sol S. Sonneborn (of 
Brooklyn, N. Y.) aims to use units 
of identical size and yet to divide 
the amount of electric stress as equal- 
ly as possible between each succes- 


1,282,481.—Suspension Insulator. 


sive pair of insulators. For this pur- 
pose he mounts conducting disks on 
the links which connect the insu- 
lators, and claims that these disks 
also are a protection in case of a 
flash-over. 
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Harry Evers, East Aurora, N. Y., 
has been appointed receiver for the Buf- 
falo & Lackawanna Traction Co., Buf- 
falo. 


A. H. Lawrence, Wheeling, W. Va., 
has been elected a director of the West 
Virginia Traction & Electric Co., to 
succeed O. C. Swenson, resigned. 

Georce S. Davison, Pittsburgh, has 
been appointed one of the receivers for 
the Pittsburgh Railways Co., Pitts- 
burgh, Pa., to succeed James D. Cal- 
lery, resigned 

E. G. Mritter, formerly traffic man- 
ager for the Walla Walla Valley Rail- 
way Co., Walla Walla, Wash., recently 
resigned to accept a position with the 
Pacific Power & Light Co., of Port- 
land, Ore. 

Prescott C. RITCHIE, western rep- 
resentative of the Westinghouse Auto- 
mobile Equipment Department, moved 
his headquarters from Indianapolis to 
the Conway Building, Chicago, on De- 
cember Ist. Mr. Ritchie has had ex- 
tensive experience in the auto electric 
equipment here and has been with the 
Westinghouse Electric Co. for several 
years. 

BRIGADIER GENERAL Gerorce H. Har- 
RIES, in civilian life a vice-president of 
H. M. Byllesby & Co., was the rank- 
ing member of three American officers 
first to reach Berlin since the signing 
of the armistice, according to Asso- 
ciated Press dispatches of December 11. 
General Harries and his aides arrived 
in Berlin December 10, as members of 
the American commission for the re- 
patriation of war prisoners. 

J. F. Kitieen has become associated 
with the Edison Electric Appliance Co., 
Inc., having resigned from the Rath- 
bone, Sard Electric Co., Albany, N. Y., 
of which he was vice-president and 
sales manager. The Edison Electric 
Appliance Co. will have the benefit of 
his broad experience in the heating de- 
vice business, of which he has an ex- 
ceptional grasp, plus a quick, intuitive 
judgment ripened in a varied career 
touching many phases of life, all of 
which makes him a keen and unusually 
accurate judge of situations involving 
human element. In 1907 Mr. Killeen 
decided to -get into the electric business, 
starting from the bottom. Coming from 
Troy, N. Y., where he always lived, he 
began with the General Electric Co., 
at Schenectady, in the manufacturing 
department. Rapidly passing through 
various positions in the production,, ad- 
vertising, heating device and commer- 
cial departments, he became manager of 
the last in 1915. In 1916 he left to 
become vice-president of the Rathbone, 
Sard Electric Co., a subsidiary of the 
makers of the well-known “Acorn” 
coal and gas ranges. Mr. Killeen has 
a wide acquaintance and many friends 
among commercial central station men 
and electrical jobbers. 





P]UMUNULAULA HUTTE 


Brig. Gen. G. H. Harries Arrives in Berlin—M. E. Cooley 
President A. S. M. E.—L.S. Brainerd Receives Appointment 





Union N. BETHELL, vice-president, 
American Telephone & Telegraph Co., 
has been appointed chairman of the 
board of operation of telephones and 
telegraphs now under the control of the 
Federal Government. 


Hucu J. PrircHarp was elected presi- 
dent of the National Conduit & Cable 
Co. at a meeting of the directors on 
Dec. 2. In moving up to this office 
from the vice-presidency, Mr. Pritchard 
fills a vacancy created last April by 
the death of George J. Jackson. 


Frep A. RAscu, engineer for the Ore- 
gon Public Service Commission, recent- 
ly made an appraisement of the plants 
of the Oregon Power Co. in Marshfield 
and Eugene, Ore., to aid the Commis- 
sion in passing upon that company’s ap- 
lication for a rate increase. 


O. A. Roretty has been appointed 
manager of the Sioux Falls (S. D.) Di- 
vision of Northern States Power Co., 
succeeding N. C. Draper who is retir- 
ing from active management on account 
of ill health. Mr. Rofelty was former- 
ly manager of the credit department of 
the Minneapolis General Electric Co. 


MortIMER ELwyn Coo ey, dean of the 
College of Engineering, University of 
Michigan, was elected president of the 
American Society of Mechanical Engi- 
neers at the annual meeting held in 
New York. Dean Cooley was born in 
Canandaigua, N. Y., on March 28, 1855, 
and graduated from the United States 
Naval Academy in 1878. Upon gradua- 
tion he spent two years in the naval 
service and then entered the faculty of 
the University of Michigan, with which 
he has been associated ever since. 
Since 1881 he has been professor of 
mechanical engineering, dean of the 
College of Engineering since 1904, and 
dean of the College of Agriculture 
since 1913. 

Dean Cooley has been very closely 
associated with many engineering in- 
vestigations and appraisals of ultilities 
during the last twenty years. He has 
been in charge of appraisal work 
for the Wisconsin Railway Commission 
on various occasions, and since 1906 
has been special investigator for public 
utility properties in many states. He 
was chairman of the block-signal and 
train-control board of the Interstate 
Commerce Commission from 1907 to 
1912, was a member of the Engineering 
Commission of the Chicago Exposition 
in 1893, commissioner on awards of the 
Pan-American Exposition, a fellow of 
the American Association for the Ad- 
vancement of Science and its vice-presi- 
dent in 1898, a director of the American 
Society of Civil Engineers from 1913 
to 1916, member of the Franklin Insti- 
tute, and vice-president of the Society 
for the Promotion of Engineering Edu- 
cation from 1908 to 1909, besides nu- 
merous other affiliations with engineer- 
ing societies. 


F. H. Rosencrants has entered the 
engirieering department of the Electric 
Bond & Share Co., New York City. 


Frep V. HApiLey, Boston, Mass., con- 


has closed his office to become asso- 
ciated with Tate-Jones & Co., of Pitts- 
burgh, with headquarters at 50 Church 
street, New York City. 


Joun R. ANprREws, one of the honor- 
roll employes of the Arkansas Valley 
Railway, Light & Power Co., Pueblo, 
Colo., was one of 58 soldiers who volun- 
teered their services as nurses and aids 
in the severe influenza epidemic which 
gripped Portland, Ore. Two of the 
number died as a result of their heroism 
and ten contracted the disease in its 
most violent form. Special medals were 
presented to the soldiers by the City of 
Portland, with impressive ceremonies, 
while 16,000 soldiers passed in honorary 
review before them. 


L. S. Brarnerp has been appointed as 
safety engineer in charge of the Inspec- 
tion Division of Utilities Indemnity 
and Fire Exchanges, St. Louis, Mo. Mr. 
Brainerd is well qualified for the re- 
sponsibilities of the position by reason 
of education, experience, and native 
ability. He was engaged for many years 
in experimental work and in construc- 
tion and operation of various important 
electric, gas and water-works plants. 
For the past 15 years his activities have 
been in the line of safety engineering 
and inspection work. Mr. Brainerd has 
resigned the position of supervising in- 
spector for the St. Louis district, in 
charge of all character of inspections, 
for the Travelers Insurance Co. and 
Travelers Indemnity Co., of Hartford, 
Conn., and comes to Utilities Exchanges 
after having served those companies 
for the last 11 years. Mr. Brainerd is 
well known throughout the country in 
his line of work. He holds certificates 
of competency as inspector for the 
states of New York, Pennsylvania, 
Ohio and Wisconsin. 


Obituary. 


Harvey HIncHMAN GREEN, connect- 
ed with the Thomas A. Edison enter- 
prises, West Orange, N. J., as pay- 
master for the past eighteen wears, 
died recently at his home, West Orange, 
aged 64 years. 


Lucien W. Carr, stiperintendent of 
the Crawfordsville Electric Light. 
Power Co., Crawfordsville, Ind., died 
of acute indigestion December 11. He 
was taken suddenly ill and appeared 
in good health until the afternoon be- 
fore the day of his death. For a num- 
ber of years he was a member of the 
firm of Carr & Son, contractors and 
builders. He was 44 years of age. He 
is survived by his wife and one son. 
Mr. Carr was prominent in Crawfords- 
ville Masonic circles. 
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Now that the Warls Won— What? 
XVI 











ment work in electrical 
industries was held back by 
the war. Now is the time to 
resume it. Put your ideas to 
work as rapidly as circum- 
stances permit. 





C. A. Tupper, President . CHICAGO 
INTERNATIONAL TRADE PRESS, Inc 





A great deal of develop- 











Going Ahead? 


If you talk intimately to almost any man of 
affairs he will unfold to you some pet plan that 
he has long cherished, but which for various 
reasons he has never tried to do anything with. 
Perhaps it is a new product that he has in 
mind; maybe an idea for an entirely new kind 
of business; perhaps an untried sales plan. 
Anyway it is an undeveloped possibility that 
a practical man regards as promising. 


Now is the time for men to reach down into 
the secret corner of their desks and pull out 
those plans. For the next few months, during 
the first stages of the reconstruction period, 
things will be in a state of flux. Conditions 
will be just right for the reception of new 
ideas, new propositions and new enterprises. 
The person who is trying to get a hearing for 
what he has to offer will not encounter the 
usual static conditions that hold back new 
things. 

Many of the business methods now so suc- 
cessfully employed in this country came into 
use shortly after the Civil War. Wars always 
stimulate inventiveness and encourage re- 
sourcefulness. After peace these qualities 
manifest themselves in commercial pursuits. 


So the business man who has been mulling 
over a cherished plan will find, says Printers’ 
Ink, that the present is a most propitious time 
to give it a trial. What is just as important, he 
will be giving employment to people, and thus 
helping the country to quickly absorb demobil- 
ized soldiers and war workers. 


It must be remembered that every success- 
ful institution was once nothing more than an 
idea in the brain of some man. Having the 
courage to put it into action is what won him 
success. There is no profit in ideas until they 
are put to work. 
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Public Utility Combats Increased 
Costs Successfully. 


In the course of a four-page review of 
the Northern States Power Co., by F. 
lL. Fontaine, in a recent issue of the 
Wall Street Journal, the following state- 

made: 

“Few, if any, companies have come 
through the recent trying period for pub- 
lic utilities in better shape physically and 
financially than the Northern States 
Power Co. The management may point 
with a most justifiable pride to its suc- 
cess This does not mean particularly 
the results in mere dollars and cents, 
but actual accomplishment in combating 
increases in cost, and at the same time 
meeting the great demand for service and 
keeping the property in shape to handle 
this demand. 

“Among the public’ utilities, there 
would seem to be few, if any, with bet- 
ter prospects for the future.” 


Utah Power Bonds Offered. 


Harris, Forbes & Co. are offering $2,- 
847,000 of 5% first mortgage bonds of the 
Utah Power & Light Co., selling at 89% 
and netting about 5.80%. These bonds 
are secured by a first mortgage on the 
entire property of the company in the 
States of Utah and Idaho, and, through 
the deposit of securities by a first lien on 
the property located in Colorado The 
mortgage provides for an unusually 
strong sinking fund which became op- 
erative Dec. 31, 1916. The Utah Power & 
Light Co., operating without competition, 
serves with electric light and power an 
extensive and steadily growing territory 
rich in agricultural and mineral resources 
in Utah and southeastern Idaho. The 
business field embraces more than 100 
communities, including Salt Lake City 
and Ogden, Utah, which are important 
transcontinental railroad centers. The 
population of the territory served is es- 
timated at 290,000. 


Lockport Bond Issue. 


The Federal Capital Issues Committee 
has just approved the issuance of $350,- 
000 Lockport Light, Heat & Power Co. 
7% general mortgage bonds, maturing 
January 16, 1920, approximately thirteen 
and one-half months. The bonds are tax 
free in New York State, have been ap- 
proved by the Public Service Commis- 
sion, Second District, New York State, 
secured by a mortgage on a very valu- 
able public utility property and are un- 
conditionally guaranteed principal and 
interest by the United Gas & Electric Co 
of New Jersey, a corporation having a 
dividend record on $4,500,000 of stock for 
thirteen years. 


Consumers Power Bonds. 

Consumers Power Co. is offering first 
lien and refunding 5% gold bonds to the 
value of $5,334,000. These bonds are be- 
ing sold for 89% and will yield about 
6%. They will mature in 1936. As of- 
ficially reported, both gross and net 
earnings of the Consumers Power Co. 
have more than doubled in the past five 
and one-half years, and net earnings are 
over two and one-quarter times the an- 
nual bond interest charges. 

These bonds are secured, it is under- 
stood, by a direct first mortgage upon 
properties having generating plants with 
a rated capacity of approximately 139,000 
hp (including 11,000 hp. under con- 
struction. They are further secured by 
a mortgage upon the remainder of the 
company’s property, subject to the div- 
isional bonds (closed mortgages), which 
aggregate less than 7%% of the total 
bonded debt. The bonds are exempt in 
Michigan. Of the present normal Fed- 
eral income tax, the company pays 2% 
tax deductible at the source. 

Earnings. 

GREAT WESTERN POWER. 
October— 1918. 
Gross earnings $ 391,755 
Operating expenses and taxes... 146,355 
Net earnings 245.400 
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12 months ended Oct. : a quarterly dividend of 1%% 
Gross earnings 53,46: ferred stock, payable Dec. 31. 
Operating expenses and taxes... 1, ,230 ams 
PEO GOTMTRES occ cee ce 2,706,232 . » ‘ 
Net increase "032.59: Duluth Edison Electric Co. has de- 
Balance 39 55 elared a quarterly dividend of 1%% on 
preferred stock, payable Jan. 2 to stock 
eee of record Dec. 21. eS 
CONSUMERS POWER COMPANY. Reems 
Statement of the gross revenue for the Ashville Power & Light Co. has de 
month of October, 1918 and .1917, and —e > divi e 4a: wei 
: oh. the - te an Gale clared a quarterly dividend of 1%,.% on 
comparison of the two, is as follows: preferred stock, payable Jan. 2 to stock 
1918. 1917. of record Dec. 14. 
Gross $582,241 $514,113 
Net after taxes 213,832 186,910 United Light & Railways Co. has de- 
Surplus after charges... 100,713 103,365 clared a quarterly dividend of 1%, also a 
— quarterly dividend of 1%% on preferred 
Dividends. — ag ares Jan. 2 to stock of 
. . . rec Jec. 16. 
Allis-Chalmers Manufacturing Co., has aati: ba ’ = 
declared the quarterly dividend on pre- 2 . : . 
ferred stock of 1%% and a special div- Carolina Power & Light Co. has 
idend of % of 1% on account of ac- ciared a quarterly dividend of 1%% 
cumulated dividends on the preferred Preferred stock, payable Jan. 2 to stock 
stock, payable Jan. 15 to stock of record of record Dec. 14. 


Dee. 31, é 
—_——- Yadkin River Power Co. has declared 
Canadian Crocker-Wheeler Co. has de- a quarterly dividend of 1%%, payable 
clared a quarterly dividend of 14%, aiso Jan, 2 to stock of record Dec. 22. 








CITIES SERVICE CoO. 
12 months 12 months Month of Month of 
ending Oct. ending Oct. October, October, 
31, 1918. 31, 1917... 1918. 1917. 
Gross earnings $22,097,814.90 $18,706,604.71 $1,784,000.30 $1,659,665.52 
Expenses 476,727.02 337,251.23 57,012.65 29,645.20 








Net earnings $21,621,087:88 $18,369,353.48 $1,726,987.65 $1,630,019.32 
Interest on debentures....... 160,761.48 2,983.81 60,344.78 225.45 


Net to stock $21,460,326.40 $18,366,369.67 $1,666,642.87 
Dividends, preferred stock... 4,019,574.00  3,604,834.15 337,024.50 








Net to common stock 
reserves $17,440,752.40 $14,761,535.52 $1,329,618.37 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bidg., Chicago. 


Div. rate. Bid Bid_ 
Public Utilities— Per cent. Dec. 10. Dec. 1%, 


Adirondack Electric Power of Glens Falls, common 14 
Adirondack Electric Power of Glens Falls, preferred 6 : 69 
American Gas & Electric of New York, common 100 
American Gas & Electric of New York, preferred : 13 
American Light & Traction of New York, common in 228 240 
American Light & Traction of New York, preferred 
American Power & Light of New York, common 
American Power & Light of New York, preferred 
American Public Utilities of Grand Rapids, common 
American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 
American Water Works & Elec. of New York, common oes 
American Water Works & Elec. of New York, particip ~ee 
American Water Works & Elec. of New York, first preferred... 
Appalachiaa Power, common 
Appalachian Power, preferred 
Cities Service of New York, common 
Cities Service of New York, preferred 
Commonwealth Edison of Chicago 
Comm. Power, Railway & Light of Jackson, common 
Comm. Power, Railway & Light of Jackson, preferred 
Federal Light & Traction of New York, common 
Federal Light & Traction of New York, preferred 
Illinois Northern Utilities of Dixon 
Middle West Utilities of Chicago, common 
Middle West Utilities of Chicago, preferred 
Northern States Power of Chicago, common 
Northern States Power of Chicago, preferred 
Pacific Gas & Electric of San Francisco, common 
Pacific Gas & Electric of San Francisco, preferred 
Public Service of Northern Illinois, Chicago, common 
Public Service of Northern Illinois, Chicago, preferred......... 
Republic Railway & Light of Youngstown, common 
Republic Railway & Light of Youngstown, preferred 
Standard Gas & Electric of Chicago, common 
Standard Gas & Electric of Chicago, preferred 
Tennessee Railway, Light & Power of Chattanooga, common.... 
Tennessee Railway, Light & Power of Chattanooga, preferred... 
United Light & Railways of Grand Rapids, common ine 
United Light & Railways of Grand Rapids, preferred 
Western Power of San Francisco, common 
Western Power of San Francisco, preferred 
Western Union Telegraph of New York 
Industrials— 
Electric Storage of Philadelphia, common 
General Electric of Schenectady 
Westinghouse Electric & Mfg. of Pittsburgh, common 
Westinghouse Electric & Mfg. of Pittsburgh, preferred 





